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(57)Abstract: : 
PROBLEM TO BE SOLVED: To enable independently 
and freely selecting a substrate to be used at the time 
of manufacturing a thin film device and a substrate to be 
used at the time of, e.g. real use of a product, and 

enable transferring the thin film device on the substrate f|jp 
to be used at the time of real use while the lamination J .J, ^ 



order at the time of manufacturing the thin film device is 
maintained. 

SOLUTION: A first isolation layer like amorphous silicon 
is arranged on a substrate of high reliability into which a 
laser light can be transmitted, and a thin film device 140 
like a TFT is formed on the substrate. A second isolation 
layer 1 60 like a hot-melt adhesive layer is formed on the 




thin film device 140, and a primary transferring member 
180 is formed on the second isolation layer 160. Bonding 
force of the primary isolation layer is weakened, e.g. by 
irradiating the first isolation layer with a light, and the 
substrate is eliminated, so that a thin film device 140 is 
primarily transferred on the primary transferring member. 

A secondary transferring member 200 is bonded to the lower surface of the exposed thin film 
device via an adhesive layer 190. Bonding force is weakened, e.g. by hot-melting the second 
isolation layer 160, and the primary transferring member is eliminated. Thereby the thin film 
device 140 is secondarily transferred on the secondary transferring member. 
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[0105] C. P ZT\ P L ZT, PLLZT, PB 

zT^©^5y7x&s<,Hiisiift omnm 
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^m^«ft£L-T«, -CH- -CO- (-Jrh 
» , -CONH- (7^F) < -NH- MS F) , 
-COO- (lXr;W , — N = N— (77*) , -CH 

=n- o>7) ^©*s-a- 0fc©M*ffc<fct)<ift ?>©*£-& 

aS^WStt, *fiS^4^#&Mb7k* (iSfeii 

[0 10 6] OD<fc5fc#W^*fltoJMM!lfcLT 
tfyx^L-:/, #>J7nk?lx>'©J:5&# , ;;i-l'7 
^y, jKiMSF, #«jr3F, ^VxXf-;K #Up* 
f;M^i!"Jb-t- (PMMA) , ^^i-l/y+J-^ 
771' F (pps) , stfyx— r/i/X/i/#> (pe 
s) , x*4 i f«tre*^*if6.ns. 

[0 10 7] F. &IR 

iitLTtt, Mill Al, Li, Ti, Mn, I 
n, Sn, Y, La, Ce, Nd, Pr, Gd, SmS 

fe«;:np>©-5 fct 1 a#-&ty£&w*if5 

Mo 

[0 1 0 8] HI iMBUB 1 2 0©£Sa\.i!|*B 

1 #«t® 1 2 0©*gfi!i, Bfitfig, ffM7jffi^©lg 
*frte<kt)g&.5tf> Sma. 1 nm~20 ( imggf 
&-5©#Wi:L<, 1 0 nm~2 p rngfiT'SS©*^ 
9»£L<, 4 0nm-vlnmiSfS5©* 5 S?.t!J 

* cv 0 h 1 1 2 0 ©BWP*vh*-r*« t, mm 

ffc, DlflifT^t, fitl#S£/f 1 2 0©&§?&§J 
S^S^*? 1 1 fefcx ftfc® 1 1 2 0 

[0 10 9] 2 OcO0fiSc77ffia, WfcfiBS 

?><, fc£:;U£s CVD (MOCVD, IftECVD, EC 
R-CVD£^t?) , |H», iHH«il* (MB) , X^ 

mi%mm, whl*?*. mmtv* (.f-ryevin , 

%mM*v*m<r>&n*v*m, 7y^*5a7 • 7p-7 
i7h (LB) ft, Xtf>3-K 77U-3-K D 

[0 1 10] ffj^tf, % 1 #{8Ui 1 2 OtDfflj&bVT^ 
7T7->'J3> (a-S i) ©^-iCli, CVD, ^FtC 
ffiE C V D AJ> XV C V D lc <}; 0 fig^T -5 ©tW $ t 

[0 1 1 1 ] ^ 1 1 2 O^rV^-y^ffifc 



(9) 
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ro 1 1 21 [iS2]^»c, 02ic^-r<fedic, m\9s 
mm 1 2 o hie-, mmm mm^/w^m 1 4 0* 

[0 113] C(Dn^ffU7,Wi\ 4 0<DKfflft (02 

-YXB 1 4 Ott, W*fc£ S LO2I (Effflli) 1 4 2 
mtEti. £©TFT«, #'Ji"J3Vil!:nl=P«f!l* 
*;W» 1 4 4 fc, y- bt&lilg 148t, y- 1 

5 0 janttt^K 154k, «^ifr;i/5-a^fr 

e>ft3« 1 5 2 ^SltS. 
[01 141 *£»«W&*T?tt, m 1 #flW 1 2 0 tcS 

£3 ? S i 0 ? Jp WWJi) ^©J£/£gfW 

li, 1 0nm~5 /imgjST*&£©2>W$L<, 4 0nm~ 
1 pmSfiT*£3©#%fct>fcf£U\ FfJffl»«, a^© 

b«t?}&S£*u iitf, k^h 4 ottmm&iz it 
mt^mimmtzmmm. mmm, mm. u-^r- 

m t LT<o«te6ort©^4 < 1 1 1 0*59? -r s t 

[0 115] &45, l^tiotlt S i 0 2 ^<D4 I 

1 #smf 1 2 0 ±icmmmmm 

[0 1 16] ®<fg3?Jf 1 4 0 (iIf;WXl) tt, 0 
2©£IiJfofr?tl£<fc7&T F T|0»lf/WX^ 

[0 1 17] W»r/WXfcLTfcJ:, T F T©ffiti-, M 

*.tf» mm?-**— k-*\ ->uav©p i ns^?,* 

J£f, fOWlWf'WX, "Sffi (W : I T 

[0 1 18] COiHillf/WXIi, ■ZVf&lSJtt 

10 0fc LTtt, ^©7 P D-bXiagfcBx.f#«{tffitt© 
iS<,->t©*^Si:ft5o so 
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[0 119] [I83]&fc, H3fc^*^fc, SIK-r 
>U7M \ 4 0±tc, »2iMiM£LT^*tf|S»BMf 

[0 12 0] cag&i&Rftgggjf i 60klT, SPHx 
[0 12 1] [Ig.4 0 3(<-7jVr<fco^ %2 

ttBm?&2>®mmimmm 1 6 o©±t, -^e^ 

1 8 ozmmtz* c 1 8 o«> S«r^ 
I'XJf 1 4 0©¥B§&fcS«£n5t>©T&S©T:\ w 

[0 12 2] [Ig5]&fc, 04lC^-T<fc7lC. SSI 
0 0 ©SiBffllJfr £ 7t^r!f8»-r 3 o 
[0 12 3] C©Jl£tt, Sfe 1 0 0*3iU^Sl£» 1 

#»Uii 2 oteisawsns. cwa^ ^i^«t« i 

[6 1 2 4] ari 1 2 o©JirtidiiK5*tf/sfe 
ti»iB*J«W«feU5Bffltt, m 1 ftmm 1 2 o©«^« 

2 0fc^-$nTt^^x©S(ffl. ^P>lcttM*fit^U:4 

[0125] eel-, yyu-isa^ti*., mMft%yst. 

iRLfcHMEWR (mi^ft* 1 2 0©4tJ&*m) *TO 
¥fl5Sfc»±S»«fc:BSS?nx ^©*ffi-^rtgP©)S?S/fc 

SB 1 »HJi 1 2 0©«fiScW©^g|5«fta-g|5!b^iS, 
[0 12 6] %i\ft$m\ 2 0tfHrt*J«%*U5*\ 

wsfj«t*^i;«*\ $fc«?-©S75n?*s*Hi, igi 
»«if 1 2 o©«j«^ *©ffia4r©SHic^esn, 

[0 12 7] BS#ffS)tkbT«s SlMil 2 0(c 
**f^ P«U y*K> 



(10) 
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[0 12 8] C(DU-^ftt£5£$L-Z*£%V-*fmWiLL 
Ttt, Mi^ftP-^ H*l — If If) ^ 

ftW?>ft32>\ x^i/VP— 9\ Nd-YAGb- 
tf\ A r If, C O2 C O U— tf , H e — N 

e +ft§2)W3S£E3<<''?>*"U ^©ff'T'tai^i/vU— 

[0 12 9] X^v-VU— tf«, 5S»g«TBX^;L-^ 
-4:tH;j7&/ii6. «i6T»P^T?® 1 2 ic77 10 

^ 1 8 0 •fS® 1 0 0^fcSjS±|lp£:«£:A,£&C£ 

< , sg 1 #8tB 1 2 OSiDJK-rSC fc««t?*So 
[0 13 0] miftMMl 2 0KT7ls—>3> 

tf U- +f 100nm~350nm@ 

[0.1 3 13 Hi ote, SKi 00©, 7to»fi^-r 

3gia*©H*iJ%^1!" 0 E^StlSJcSkV 3 0 0 nm 20 

<75J: 5 3 0 0 n mJK±©afcfi©7£ (PA 

tf. ifcg3 0 8 nmCDX e-C 1 I^i^Wf- )10 

[0132] Mr 1 fimm 1201c, mzisifxtn. 
saw?nsb— 350*^12 

[0 13 3] Sft, lxHfJfc©x*;WrH|j . 

ftte. x+^^U-ifo^cx^^-fBJKtt. 30 

1 0~-5 0 OOmJ/cm^SmO^K, 

1 0 0~5 0 0mJ/cm 2 gait5WJ;t)!lfSL 

v\, tf=, mMmmn. 1 ~ 1 0 0 0 n s e ciatt 

SCWJK^ 10~100nseciIi:t?Ci!) ( 
<k t)» * Lt\, x^;V^-mS* s Mt^*^fcli{i*m#P^ 

11120 £2£ LfeB8*f*t <£ «? 1 4 0 leg 
[0134] H 1 ftiltB 1 2 0 *SjMLftBSW)te 40 

ffwmm 1 4 0 * t it l Twgsm&&&?m&<ott 

StLttt, fiW5t.U. Mil»«W (>— "THRUSH) 1 

2 OhKZvZfr (T a) ^<O^R«*TBJ«-r5^rffi* t 

-mis &mmi 2 4©^wc^»cgi*sn, 

DO±oillMlr'WX(clU^i«#iL«:ir>. fesi^fciu 

tg 1 #8f)l 1 2 0 ±1C is U 3 > ^ttft/f #Jx. if S i O 2 
£:frLT\ >"J tf-SS«RaT'fe57-t;I/7 7 

1 ftittS 1 2 O^^iMLfcT'ttt, *©±Oftll/77X so 
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•rS($H©^x^.;l/^*^t\ 3:7c, &Jgfcttg& 

[0135] i^tfjtfcf^a^nssastyettx 
•r, in 1 1 2 o\cfiLmfefi&mmhkj3fav$> 

[0 1 3 6] ■ $ 1 #8t« 1 2 0®W««i!) 

1 EOBaitfflsii o*#v^fci±, m 1 ^fsw 1 2 0 

fet?fS„ Sfc, |HlHS3Tfi:2[gIt<±^*fLrtJ:0\ 
Hf#D *HHSWSfc«S*51S«t2@fit±!!HI*L 
[0 l 3 7 3 0 5 te^T <fc 5 tc, StSl 0 Olcrj 

SriraAT. c coats 1 0 o^i^iii 2 o^e« 

2-t±£o B5TttBSJn4l<^ S«l 
OOJb^i^jBWi 2 0*W«T3c:i:&&.5„ 
[0 13 8] [Ig6]^lc, 061C^-T<l;^fc. m?L 
Tt^lMil 2 0%, I7fvy, 

Affile.}; »)^£7S 0 cnic,J;t>, «$i^H («K7^ 
■YXjf) 1 4 0 7b\ -JKMmfol 8 0fc|6?3nftCfc 

[0 13 9] WLfcS« 1 0 Olc&fg 1 »gt» 

SKI OO^S35^XOJ:-5«riS<ffi*«R S& 

/ >^;*^fi7•^^nTt,^sif^^^:«. ski 00 1*, 

[0 14 0] [XS7]^»C, 07fc^-r«t5tC, ^7 
/U^i 1 4 OCOTffi (Sttiffi) S«© 19 0^ 

[0141] mm 1 9 o*«/s-rs»«S!(o»aaiw 

It. x**^ 7^ V U-h3fi. '>»Jn-v 

t><DZ>$><iH<\ £<D&7%;&mmi 9 0 

[0142] ms»i(kmmm^a^m^. mum 
ffj*«fk?-&T, wmm mm^uxm) not 



(11) 
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-wm>&2 o o t^mmt, @s-r«o 
[0143] mm*ymikm<Dm&, tff%L<imm 

ffli: LTtt, fir /UXjf tJg«*#Afc < l/^WK 

1 8 0, 2 0 0 cDPaW^^^MWLT 
[0 1 4 4] 2 OOffl 

te«#ai 9 0£fg$u *<o±Kwmm mm?* 

1 9 OWJ^^IBSLTfccfct,^ 

[0 14 5] -^g^»2 0 OtltB, #tPg££n 

tj:^ sfc n^^*2 oott mtmm i o o 
fcj£'<, mum. f«f©ittt^5t©T*ott 

/■ (wk^wxs) 1 4 ottBf&u mm 
m mm^uxm) 1 4 os^es?^ oo^ 20 

fVfttt, (IlfM'l'Xl) 1 4 0<DBl&<Dm 

imtt 1 9 0fc-z>^Tt>|SMrt*&S o 
[0 14 6] Ltctf-oT, m£MM \ 4 OOMtix&Uf) 
SifiS*£TmaxfcL/ci:# s ^Mmfo 1 9 

0, 2 0 0<B«|fiJ&f#Bi:l,T\ tf7Xm®M (Tg) £ 

tfijxJf, -#IH¥ttl 9 0, 2 0 0B, #^X$k 

M(Tg) b < li 8 0 0 t«T, » 

<fcb$f$L<tt5 0 0t«T, ^f>l*SL<tt3 2 0 

[0 14 7] Sfc, r:mi&fc 1 9 0, 200O 

^MW^fttLTfi. a&SgjS0»Jtt (3m) S^fS 

[0H8] r«f*19 0, 2 0 

<D) giffi&#7X***W3;Lt/\, to 
[0 1 4 9] lMJJ£li:LT«\ ^HJ^tt^li, 9m<t 

7Wbx I^by-7'L'fefU>'^a-&#s X^y 
-g^t::-./l4«-&& (EVA) m<D^)^vy^y, 

F, #y <f 5 F, # 'J 7 5 FV 5 F\ # V 
K *U- (4-jt^-Myfy-l) , 

»J>l/-X*U>&S£tt (AS«) , ^->"x>-X so 
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^U>tt2£<*. tfytfttfi^f* (EVOH) s *iJS 
^by-r-L^u-F (pet) , byfi/7 
?u-p (pbt) , y°Vz/t?v\**tyTisy**\s- 

b (PCT) mcD#Vx-X-T>W #<JX— r;k tf'Jx 
-f;^h> (PEK) , ^yi-f^I-WhV 
(PEEK) , ^iJi-fH5F, #'J7-tr?-;b 
(POM) , ^V7xr:L/V^-+i/F\ gftslfj :7i.i 
l<y**y b\ jKU 7U b- K **K#y iXf/l/ 

GWM!yv-K #'jfh77Wnifux #y 

7 7tiA^ ^t^yx^UV^cD^^ 
MftxyXhv-, X5p*5/8SfHM> 7j7-«i> 3- 

y7^flgs ^tain^yxxr;K ->ya 

[0150] ^xMtLTtt, e»j*ar, ^^^x 

A'J5M*7X, Si (7>U*U) ^X, /^J«7 

^, ^SW^XJJWfDkCDtt, ^-Yffi^XteJt^T 
«jSib'HE<, Sfe, flag, fcJXfc&8tt8ST?*!K L 

[0151] r^fi?<*2 OOi LT^J«fflflgT'*^S 
♦lftt«)*flil^*»^fctt, ^SL J iD^K^#:2 0 0* 

[0 15 2] ft*J, ^mmte2 OOli, Mx.<f. ^ 

[0 15 3] -^^1 9 0, 2 0 0 

±, X7ny<£)«ffi±, ^'jyHSO±*) , 
[0 15 4] [X*§8]iWc, 08lc^fJ:5lC, ^2^ 

nwr-fes^rgsiittis*a 1 6 o^jjamu mm** 

1ttb. ^MSMfc 18 0^ WKr'WTM 1 4 Ofc* 
QW&i-£-&Z>C.i:tf>X*%Z> 0 8 0t 
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[0 15 5] pjg9]«$te, »WX|I 4 0© 

ffK-r/^XJil 4 O^fSCt^-etSc, C 
©-*fe^f*2 0 OlcWTS^K-r/WXH 1 4 0<D« 

CO 1 5 6] «±0«fc^a*Ili*«T, (W 
If;WX|) 14 0 2 0 0 ^(D$m-i?% 10 

Tt* 9 f-oft.'KBB?* GWUf/V^Ji) i4 0fc 

swrra s * ozsioi&g^ mmm i a o±-n©b2 

[0157] *«wr«4, SWJWSi-e^sSfe^W (* 

WbTr35flES{*2O0»c(gSt ff **». Oft 
fe^Il 4 0) <Dft% *fl=»fc^t»6f, 88*^3 

(*&fcg/Ii 4 o) ^W-i;fe4<, 

si£?ji 1 4 o(om^fmm&*m&t%£t&T*%& 0 

[0 15 8] (X2<D9tn<QfflK) StS±fcCMOS« 
»W»Mfiyta-feXfl!)«*S! l l~02 i*ffl^T»W 
[0 15 9] CISD 01 iKp-r*5fc. Sffi («■ 

^«©3satg) i o o±*c s « i l p 

c v Dmt&bBf£2ntc7*)]s7TXi'V ) 

1 2 Ofc, TOB (WAfcf, S i O2K) 1 4 2 7 30 
W7Xi/'Jn>i »MLPCVDglC^?)M 
2n«) 1 4 3fc*«*fc:«UHBrtU R^Tx 
7rXi/Ua>U 4 3 <D£fiSfc:±7afr £> 

Unyjfi 4 3tt||IS6ffcbT#y->y=?vJIi:ft$p 
[0 16 0] (XS2) Mt^Tx 01 2lC7T< i t<k5bis 

^y^LT, 7^7VFl4 4a, 14 4b«t 

£0 

[0 16 1] mi 3lC7jkZft%£5lCs 7-1 40 

7VM4 4a, 1 4 4 b£«o^ hJfiHK 1 4 8 
a, 1 4 8 b£. fflfclf, CVDffi&C<fcDfl^~3o 

[0 16 2] (IS4) ai4^^i:5fc x ^ij 

5 0 

a, 15 0 b*»*-r5 9 
[0 16 3] (IS5) Hi 5fc*r*$fc. 

79^VTf, W*«tfiay (B) ©-f*VffiX*fJ5« 
cWa^T,p + I17 2a, 17 2b*ftg$£ft so 
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[0 16 4] (Xg6) mi sKU>T" 

^ Ff^&ft5vx?ji 1 7 4 fcj&s'u hms 1 

5 0 afeitfvXJf 1 7 4 ^X^t LTfflV\ *r;l> 

77^y>t\ w*tfy > (p) ^t>aA^5o 

cWcdioT, n + il4 6a, 14 6b«^n 

[0165] cm 7) 01 7^-r.t^^ gra^ 

I, tffil52a~152d ^fig-TSo 
[0 1 6 6] C©<fc5KLTJ&£SftfcCMOS*£jg<D 

/» 1 4 o£K3?s,.tt& mmmmmi 5 4±fc« 

[0 16 7] CDS 8) 0 1 8 fc^Vr CMOS 

mm t f t j:ic, m 2 #mui t l t ©jbss ms ji 

[0 16 8] CCf, Sir/WX7fe5TF TltS 

•f^«&fc*©«a»£J£fi!cU ^co«an±ic^2^ 

[0 1 6 9] 35fe, WfefB2iM*B*7yUr— >3VJf 
t*/ W Xfl fc ^ AWT S C £ *B6jfP * S 6 T-<g> 

So 

[0 1 7 o] c<Dm2$&mmfiimc. m 2 
z>m®m®.®mm 1 6 o^lt, t f t 

V-^tf^xat© 1 8 OfclfiD^tSo 
[0 17 1] (X89) 01 9K^-r«k-?^ SSl 0 
0C9^ffiA>5, Xe-C 1 l+^b- 

[0 17 2] (XSl 0) mz 0fc^-TJ:-9fCs S151 
[0 17 3] Cpgl 1) ??.IC, ® l^fitSl 2 0^: 

xy^v^icio^-rso cntit). 02 licjjvr 

i^Jc, C MO S$if8.<D7 V Tt>\ 8 0fc 

[0174] COM 1 2 ) i^t. 022 IC^f J; d 
CMOSM©TFT©Tffit, ^UttffiJgffll 6 0 

«1 9 -OfcJ&SfSo ^tc, f^X^i/fHI 1 9 0 
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mw 2 o o\m*)mz><, m^Xs »xtx*^ 
fffimm 1 9 o z&mit. 2 0 0 1 t f t 

[0 17 5] 'Cbei 3)'^tfC, 02 3 IC^T <fc 5 £0>J 
x.i£:*-7y2 1 Ofcffi^TlftSBMHSIBJIl 604« 

£ .t t> c (omtmrnmn 1 e 0 zone l 

X\ TFT*-»fi?ftl 8 0J:t)?[tfSl^ro 

TFTcpTffik:gl#LT(/^S^/S)»tt«tKWl 6 0 

02 4 ic^-r <k o ic s TFT 200 lefta? 10 

£ft£ 0 C©02 4.©««tt, 0 1 7 ic^-rss 1 0 0 

Rtf at 1 #$yi 1 2 0 200 msmmm 

1 9 0Km2Mxrct><QtmKt&2> a ft~?T, TFT 

oti5sig»cfflt,>fcss 1 0 oicft?%mmmm\ n 

^fe^f ft 2 0 0 iilCTffitfit ft£o C OfcJ6 v ®BI 1 5 

2 a~l 5 2 d^SaStU fftMDaV^? h&SV 

[0 1 7 6] (at3©ft$K©jgSg) ±M©^1 ©SlSS© 

* sitfe j; tf m 2 flDstew<!wg»-estB8 s§ t >a » ' 

fc, fllRfcf, 02 5 (a) fcjjVT.fcdSu ISf/U^ 
*/§ I'TlWi ttfc^-i' * t3 n > ML a. - * £f?r2©gt5E 

[01771025 (a) T*«, 77X*<;>^Ffr6£ 

Kf ^X%ffl^TiaR*l«JftftC P U 3 00, R 

am 3 20. Atn*nnK3 6 o'*?>t;ic, cne^iusg 

P I Ngf^*«S1-S*ll«Jfi3 4 o^M^nt^ 
[0 1 7 8] 02 5 (a) Wi'Day^- 
l/^fcto. 02 5 (b) lc^T£5lCfimc3$<, f: 
Sfc, 02 5 (a) f^t^X^y^SfSl 8 2fci, 

[0179] (m4v>ms&<Di&m *m&<Dfcmx&, 

±.WM®tf>^7*<bW*Wfc*ZR^X, 02 61<:^£ 40 

[0 18 0] 02 ei^f 

ic, 7*7W7>hU?XS!©*ll8j*Saitt» Hvir 

vjh^oymwytWAoo, ^mii 20, 7*7-47 

VHJ7XSE4 4.0, KA4 60, *flRiai&4 80, 
S7t«5 0 0*R«-T5. 

[0 18 1] fcfc, *^©7^r-<7Vhy^XSffi 
4 4 0tWl^S«4 8 0lc77X^-y^7^;WA<DJ;? so 
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zt, ^m&tf i &-3xmmm<fr-3mmi3:T2T'f7 

*^«-e^L/fc*&, J5lt«fc'c};0 : {i) , 6«4 2 Ott^P 

[0182] ^mm^mmx-mt^r^f-^y^hv 

2*iSfi4 4qti:, H£«4 4 2fCTFT*ffiBU ? 
[0 18 3] C<DT>?7-J 7T h y 7x^sa^na 

©fi»®RiSH*«B 2 7 fc^sn. K»a*iai 

©gSB©II]l8«j£tf02 8lc,^SnSo 
[0 18 4] 02 8 tC^ttlS <fc'5^ Bigg|54 4 2 

'y-*vwf.- bmc i kiwi^.h, y-x • 
v<d-7Wt-***p jfcsasan, y-x- fwv 

©flttfrtffc* 4 6 0 £«ttS'ttfcT FT (Ml) jft 
S4 6 0i:^ 

[0 1 8 5] F9-f/*«-»4 4 4tt, lIlggPcDT 

FT (Ml) i:HC7n-fe7.fcd;f3^fi!cSn5TFT 

(M2) 

[0 1 8 6] 02 7©£«|^$nSJ:5k, H*a54 
4 2 Jc:i3tf5 T FT (Ml) V-X • F W VS 1 

looa, i loobi, f L i'y^;n looet y 

- HtftHUKi 2 00ai, f- Vnm 1 300 at, i 
ill 500t> V-X • FWVtll 4 0 0 a, 1 
4 0 0 b 

[018 7] 1 7 o ot,m$mffix*& 

0. 1 7 0 2l±iam«li 1 7 0 Otftti64 6 0 

To 04>> Klftittt«PSL,T*«. B^«@l 7 Q'ott 
ito Glfiaiiafl!)«ft/<*;v©»&) *5^87;V5 

[0 18 8] 02 7<o^l8te*?'nsj;dte, F 
7-YA-^4 4 4^«^-T5TFT (M2) V- 

x, FWyfi looc i i b o d t. 

i looft. y- i 2 o o b y- f-ss 

1 3 o.o bt; *6iSKi 5 o ofc, y-x • Fwvm 

I'l40pc, HOOdim^MKWo 
[0 18 9] 02 7lCfeV^T. #B8##4 8 0 

fBAtf» ttiRiS* (i5>J^-«> y-^^xs®) T 
stJs pm%m s zit#MW&x>&z e $fc, 
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* NOTICES * • _ 

Japan Patent Office is not responsible for any x 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1] The imprint method of the thin film device characterized by imprinting the aforementioned 
transferred layer characterized by providing the following on a secondary imprint object. The 1st 
process which forms the 1st detached core on a substrate. The 2nd process which forms the transferred 
layer containing a thin film device on the 1st detached core of the above. The 3rd process which forms 
the 2nd detached core on the aforementioned transferred layer. It has the 4th process which joins a 
primary imprint object on the 2nd detached core of the above, the 5th process which removes the 
aforementioned substrate from the aforementioned transferred layer bordering on the 1st detached core 
of the above, the 6th process which joins a secondary imprint object to the inferior surface of tongue of 
the aforementioned transferred layer, and the 7th process which remove the aforementioned primary 
imprint object from the aforementioned transferred layer bordering on the 2nd detached core of the 
above, and it is the aforementioned thin film device. 

[Claim 2] It is the imprint method of the thin film device characterized by including the process which 
the 5th process of the above irradiates [ process ] light in a claim 1 at the 1st detached core of the above, 
and produces ablation in the inside of the layer of the 1st detached core of the above, and/or an interface. 

[Claim 3] It is the imprint method of the thin film device which the aforementioned substrate is a 
substrate of a translucency and is characterized by performing optical irradiation to the 1st detached core 
of the above through the substrate of the aforementioned translucency in a claim 2. 
[Claim 4] It is the imprint method of the thin film device characterized by for the 2nd detached core of 
the above being thermofusion nature adhesives, and the 5th process of the above including the process to 
which melting of the aforementioned thermofusion nature adhesives is carried out by heating in a claim 
1 or either of 3. 

[Claim 5] It is the imprint method of the thin film device characterized by including the process which 
the 7th process of the above irradiates [ process ] light in a claim 1 or either of 3 at the 2nd detached 
core of the above, and produces ablation in the inside of the layer of the 2nd detached core of the above, 
and/or an interface. 

[Claim 6] It is the imprint method of the thin film device which the aforementioned primary imprint 
object is a translucency and is characterized by performing optical irradiation to the 2nd detached core 
of the above through the aforementioned primary imprint object of a translucency in a claim 5. 
[Claim 7] It is the imprint method of the thin film device characterized by including the electrode 
formation process that the 2nd process of the above flows in this thin film device after formation of the 
aforementioned thin film device in a claim 1 or either of 6. 

[Claim 8] It is the imprint method of the thin film device characterized by the aforementioned secondary 
imprint object being. a transparent substrate in a claim 1 or either of 7. 

[Claim 9] It is the imprint method of the thin film device characterized by a glass transition point (Tg) or 
softening temperature consisting of material below Above Tmax when the aforementioned secondary 
imprint object sets the maximum temperature in the case of formation of a transferred layer to Tmax in a 
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claim 1 or either of 8. 

[Claim 10] The aforementioned secondary imprint object is the imprint method of a thin film device that 
a glass transition point (Tg) or softening temperature is characterized by being below the maximum 
temperature of the formation process of the aforementioned thin film device in a claim 1 or either of 8. 
[Claim 1 1] It is the imprint method of the thin film device characterized by the aforementioned 
secondary imprint object consisting of synthetic resin or glass material in a claim 1 or either of 10. 
[Claim 12] It is the imprint method of the thin film device characterized by the aforementioned substrate 
having thermal resistance in a claim 1 or either of 1 1 . 

[Claim 13] It is the imprint method of the thin film device characterized by the point [ distortion ] 
consisting of material beyond Above Tmax when the aforementioned substrate sets the maximum 
temperature in the case of formation of a transferred layer to Tmax in a claim 1 or either of 12. 
[Claim 14] It is the imprint method of the thin film device characterized by the aforementioned thin film 
device containing TFT (TFT) in a claim 1 or either of 13. 

[Claim 15] The imprint method of the thin film device which carries out multiple-times execution of the 
imprint method according to claim 1, and is characterized by imprinting two or more transferred layers 
on the aforementioned larger secondary imprint object than the aforementioned substrate in a claim 1 or 
either of 14. 

[Claim 16] The imprint method of the thin film device which carries out multiple-times execution of the 
imprint method according to claim 1, and is characterized by imprinting two or more transferred layers 
from which the level of the design rule of a thin film device differs on the aforementioned secondary 
imprint object in a claim 1 or either of 14. 

[Claim 17] The thin film device which the aforementioned secondary imprint object comes to imprint 
using the imprint method according to claim 1 to 16: 

[Claim 18] Thin film integrated circuit equipment constituted including the thin film device imprinted 
by the aforementioned secondary imprint object using the imprint method according to. claim 1 to 16. 
[Claim 19] The active-matrix substrate which is an active-matrix substrate which the pixel section 
consists of including the TFT (TFT) arranged in the shape of a matrix, and the pixel electrode connected 
to the end of the TFT, and was manufactured by imprinting the TFT of the aforementioned pixel section 
using a method according to claim 1 to 16. 

[Claim 20] The active-matrix substrate characterized by providing the following. TFT connected to the 
scanning line arranged in the shape of a matrix, and a signal line (TFT) TFT which is the active-matrix 
substrate which builds in the driver circuit for the pixel section being constituted including the pixel 
electrode connected to the end of the TFT, and supplying a signal to the aforementioned scanning line 
and the aforementioned signal line, and constitutes the TFT of the aforementioned pixel section of the 
1st design rule level formed using the method according to claim 16, and the aforementioned driver 
circuit of the 2nd design rule level. 

[Claim 21] The liquid crystal display manufactured using the active-matrix substrate according to claim 
19 or 20. 

[Claim 22] Electronic equipment characterized by having the thin film device which the aforementioned 
secondary imprint object comes to imprint using the imprint method according to claim 1 to. 16. 
[Claim 23] Electronic equipment which the aforementioned secondary imprint object is the case of a 
device, and is characterized by the aforementioned thin film device being imprinted by the inside of the 
aforementioned case, and one [ at least ] outside field in a claim 22. 

[Claim 24] The imprint method of the thin film device characterized by imprinting the aforementioned 
transferred layer characterized by providing the following on the aforementioned imprint object. The 1st 
process which forms the 1st detached core on a substrate. The 2nd process which forms the transferred 
layer containing a thin film device on the 1st detached core of the above. The 3rd process which 
removes the aforementioned substrate from the aforementioned transferred layer bordering on the 1st 
detached core of the above. It has the 4th process which joins an imprint object to the inferior surface of 
tongue of the aforementioned transferred layer, and is the aforementioned thin film device. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical Field to which invention belongs] this invention relates to the imprint method, the thin 
film device, the thin film integrated circuit equipment, the active-matrix substrate, the liquid crystal 
display, and electronic equipment of a thin film device. 
[0002] 

Background of the Invention] For example, it faces manufacturing the liquid crystal display using TFT 
(TFT), and passes through the process which forms TFT by CVD etc. on a substrate. Since the process 
which forms TFT on a substrate is accompanied by high temperature processing, a substrate needs to use 
what has the high thing, i.e., the softening temperature, and the high melting point of the quality of the 
material which is excellent in thermal resistance. Therefore, quartz glass is used as a substrate which 
bears the temperature of about 1000 degrees C now, and heat-resisting glass is used as a substrate which 
bears the temperature around 500 degrees C. 
[0603] 

[Problem(s) to be Solved by the Invention] As mentioned above, the substrate in which a thin film 
device is carried must satisfy the conditions for manufacturing those thin film devices. That is, it is 
determined that the substrate to be used will surely fulfill the manufacture conditions of the device 
carried. 

[0004] However, when its attention is paid only to the stage after the substrate in which thin film 
devices, such as TFT, were carried is completed, above-mentioned "substrate" is not sometimes 
necessarily desirable. 

[0005] For example, although a quartz substrate, a heat-resisting glass substrate, etc. are used as 

mentioned above when passing through the manufacture process accompanied by high temperature 

processing, these are very expensive, therefore cause elevation of a product price. 

[0006] Moreover, a glass substrate has the property for it to be heavy and to be easy to be divided. 

Although what cannot break easily even if it is cheap as much as possible, it is light and it bears and 

drops also on deformation of some is desirable in the liquid crystal display used for portable electronic 

equipment, such as a palm top computer and a portable telephone, actually, a glass substrate is heavy, 

and is weak to deformation, and it is common that there is fear of destruction by fall. 

[0007] That is, it was very difficult for a slot to be between the desirable properties required of the 

restrictions which come from manufacture conditions, and a product, and to satisfy the conditions and 

property of these both sides to it. 

[0008] Then, after this invention person etc. forms the transferred layer containing a thin film device on 
a substrate in the conventional process, he made the transferred layer containing this thin film device 
secede from a substrate, and has proposed the technology which an imprint object is made to imprint 
(Japanese Patent Application No. No. 225643 [ eight to ]). For this reason, the detached core is formed 
between a substrate and the thin film device which is a transferred layer. It makes it possible to make a 
transferred layer secede from a substrate by making the inside of the layer of a detached core, and/or an 
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interface exfoliate, and weakening the bonding strength of a substrate and a transferred layer by 
irradiating light at this detached core. Consequently, a transferred layer is imprinted by the imprint 
object. Here, although a thin film device is formed, when passing through the manufacture process 
accompanied by high temperature processing, a quartz substrate, a heat-resisting glass substrate, etc. are 
usedi However, since an imprint object is not exposed to such high temperature processing, it has the 
advantage by which the restrictions called for as an imprint object are eased sharply. 
[0009] By the way, if the transferred layer containing a thin film device secedes from the substrate used 
for manufacture of a thin film device and is imprinted by the imprint object, the relation between the 
laminating relation of the transferred layer to a substrate and the transferred layer to an imprint object 
will become reverse. That is, the whole surface of the transferred layer which had met the substrate side 
at the beginning will not meet an imprint object. When the case where a transferred layer consists of the 
1st and a bilayer of the 2nd layer in this is explained, the transferred layer formed in order of the 1st 
layer and the 2nd layer on the substrate will be formed in order of the 2nd layer and the 1st layer on an 
imprint object. 

[0010] Generally, when forming a thin film device on a substrate, an electrode is formed through an 
insulating layer after this element formation. Therefore, since this electrode is located in a surface side, 
the wiring to the electrode or contact is easy. However, if the transferred layer containing this thin film 
device and electrode is imprinted on an imprint object, an electrode will be covered by the imprint object 
and it will become difficult to this electrode wiring or to contact it. 

[001 1] this invention is made paying attention to such a trouble, one of the purpose of the With the 
substrate used at the time of manufacture of a thin film device, for example, the substrate (substrate with 
the property desirable in view of the use of a product) used at the time of real use of a product It is in 
making it possible to choose freely independently, maintaining the laminating relation of the thin film 
device to the. substrate used at the time of manufacture as it is moreover, and offering the new 
technology which can be imprinted to the substrate which uses the thin film device at the time of real 
use. 
[0012] 

[Means for Solving the Problem] this invention which solves the technical problem mentioned above is 
carrying out the following composition. 

[0013] The imprint method of the thin film device concerning invention according to claim 1 The 1st 
process which forms the 1 st detached core on a substrate, and the 2nd process which forms the 
transferred layer containing a thin film device on the 1st detached core of the above, The 3rd process 
which forms the 2nd detached core on the aforementioned transferred layer, and the 4th process which 
joins a primary imprint object on the 2nd detached core of the above, The 5 th process which removes 
the aforementioned substrate from the aforementioned transferred layer bordering on the 1st detached 
core of the above, It has the 6th process which joins a secondary imprint object to the inferior surface of 
tongue of the aforementioned transferred layer, and the 7th process which removes the aforementioned 
primary imprint object from the aforementioned transferred layer bordering on the 2nd detached core of 
the above, and is characterized by imprinting the aforementioned transferred layer containing the 
aforementioned thin film device on a secondary imprint object. 

[0014] The 1st behind separable detached core with the high reliability in device manufacture is 
prepared, for example on substrates, such as a quartz substrate, and the transferred layer containing thin 
film devices, such as TFT, is formed on the substrate. Next, the 2nd behind separable detached core is 
formed on this transferred layer, and a primary imprint object is further joined on the 2nd detached core. 
It is made to secede from the substrate used bordering on the 1st detached core after that at the time of 
thin film device manufacture from a transferred layer. With this, the laminating relation of the 
transferred layer to the original substrate and the laminating relation of a transferred layer to a primary 
imprint. object are reversed. 

[0015] Then, after removing the 1st detached core from the inferior surface of tongue of a transferred 
layer preferably, a secondary imprint object is joined to the inferior surface of tongue. And it is made to 
secede from a primary imprint object from a transferred layer bordering on the 2nd detached core. If it 
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carries put like this, a secondary imprint object will exist in the place in which the original substrate was 
located to a transferred layer, and the laminating relation of the transferred layer to the original substrate 
and the laminating relation of a transferred layer to a secondary imprint object are in agreement. 
[0016] In addition, the process which joins a secondary imprint object to the lower layer of a transferred 
layer, and the process which makes a primary imprint object secede from a transferred layer may not ask 
the sequence, but the point is sufficient as any. However, when a problem is in handling of the 
transferred layer after making it secede from a primary imprint object, it is desirable to carry out first the 
process which joins a transferred layer to a secondary imprint object, and to carry out the process made 
to secede from a primary imprint object after that. What is necessary is just to have shape retaining 
property at least as the quality of the material of a primary imprint object, and a property, if it says from 
this point. Since a primary imprint object does not exist at the time of manufacture of a thin film device, 
it does not need to take into consideration the restrictions on processes, such as thermal resistance and 
metal contamination. 

[0017] Invention of a claim 2 is characterized by the 5th process of the above including the process 

which light is irradiated [ process ] at the 1st detached core of the above, and produces ablation in the 

inside of the layer of the 1st detached core of the above, and/or an interface in a claim L 

[0018] Light is irradiated at the 1st detached core, it produces and cheats out of an ablation phenomenon 

in the 1st detached core by this, and the adhesion between the 1st detached core and substrate is reduced. 

Thereby, the substrate can be made to secede from a transferred layer by applying the force to a 

substrate. 

[0019] In a claim 2, the aforementioned substrate of invention of a claim 3 is a substrate of a 
translucency, and it is characterized by performing optical irradiation to the 1st detached core of the 
above through the substrate of the aforementioned translucency. 

[0020] Without irradiating direct light at a thin film device, if it carries out like this, ablation can be 
produced in the 1 st detached core and deteriorating reduces the property of a thin film device. 
[0021] In a claim 1 or either of 3, the 2nd detached core of the above of invention of a claim 4 is 
thermovision nature adhesives, and the 5th process of the above is characterized by including the 
process to which melting of the aforementioned thermovision nature adhesives is carried out by heating. 
[0022] If adhesives are used as the 2nd detached core, it can be made to serve a double purpose as 
adhesives for junction of the primary imprint object which is a process after that, and, moreover, 
separation of a primary imprint object can also be made easy by heating after junction of a primary 
imprint object. 

[0023] Moreover, by making thermofusion nature adhesives serve a double purpose as a flattening layer, 
though some level differences have arisen on the front face of the transferred layer containing a thin film 
device, flattening of the level difference can be carried out, and junction on a primary imprint object 
becomes easy. 

[0024] Invention of a claim 5 is characterized by the 7th process of the above including the process 
which light is irradiated [ process ] at the 2nd detached core of the above, and produces exfoliation in the 
inside of the layer of the 2nd detached core of the above, and/or. an interface in a claim 1 or either of 3. 
[0025] Light is irradiated at the 2nd detached core, it produces and cheats out of an exfoliation 
phenomenon in the 2nd detached core by this, and the adhesion between the 2nd detached core and a 
primary imprint object is reduced. Thereby, the primary imprint object can be made to secede from a 
transferred layer by applying the force to a primary imprint object. 

[0026] In a claim 5, the aforementioned primary imprint object of invention of a claim 6 is a 
translucency, and it is characterized by performing optical irradiation to the 2nd detached core of the 
above through the aforementioned primary imprint object of a translucency. 

[0027] Without irradiating direct light at a thin film device, if it carries out like this, exfoliation can be 
produced in the 2nd detached core and deteriorating reduces the property of a thin film device. 
[0028] Invention of a claim 7 is characterized by the 2nd process of the above including the electrode 
formation process which flows in this thin film device after formation of the aforementioned thin film 
device in a claim 1 or either of 6. 
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[0029] In this case, after carrying out a laminating to the order of a secondary imprint object, a thin film 
device, and an electrode and imprinting a transferred layer on a secondary imprint object, the wiring to 
an electrode or contact becomes easy. 

[0030] It is desirable to have further the process which removes the 2nd detached core adhering to the 
transferred layer here. 

[0031] The 2nd unnecessary detached core is removed completely. 

[0032] Here, like a primary imprint object, if reference is made about the good better quality of the 
material as a secondary imprint object, a property, etc., since it does not exist at the time of manufacture 
of a thin film device, the restrictions on processes, such as thermal resistance and metal contamination, 
can be chosen, without taking into consideration. 

[0033] As shown in a claim 8, also let this account imprint object of secondary be a transparent 
substrate. - 
[0034] As this transparent substrate, a substrate for example, with a cheap soda-glass substrate etc., the 
transparent plastic film which has flexibility can be mentioned. It can use as a transparent substrate, then 
a substrate for the liquid crystal panels with which the thin film device was formed, for example. 
[0035] Moreover, as shown in a claim 9, when the maximum temperature in the case of formation of a 
transferred layer is set to Trnax, as for a secondary imprint object, it is desirable that a glass transition 
point (Tg) or softening temperature consists of material below Above Tmax. 

[0036] The maximum temperature at the time of device manufacture cannot be borne, but i t is because 
the cheap glass substrate which has not been used can be used freely conventionally. Thermal resistance 
[ similarly as opposed to the temperature at the time of the process of a thin film device in a primary 
imprint object ] is not needed. 

[0037] As shown in a claim 10, a glass transition point (Tg) or softening temperature may be below the 
maximum temperature of the formation process of a thin film device, because a secondary imprint object 
is because an imprint object is not exposed to the maximum temperature at the time of formation of a 
thin film device. 

[0038] This secondary imprint object can consist of synthetic resin or glass material, as shown in aclaim 
11. 

[0039] For example, if the synthetic-resin board which has pliability (flexibility), such as plastic film, is 
used as a secondary imprint object and a thin film device is imprinted to it, in a rigid high glass 
substrate, an outstanding property which is not acquired is realizable. If this invention is applied to a 
liquid crystal display, a pliant and light and display unit strong also against fall will be realized. 
[0040] Moreover, for example, a substrate with a cheap soda-glass substrate etc. can also be used as a 
secondary imprint object. A soda-glass substrate is a low price and is an advantageous substrate 
economically. The soda-glass substrate had the problem that an alkali component was eluted with heat 
treatment at the time of TFT manufacture, and application to an active-matrix type liquid crystal display 
was difficult conventionally. However, in order to imprint the already completed thin film device 
according to this invention, the problem accompanying above-mentioned heat treatment is solved. 
Therefore, in the field of an active-matrix type liquid crystal display, it becomes usable [ a substrate with 
the conventional problems, such as a soda-glass substrate ]. 

[0041] Next, if reference is made about the quality of the material of the substrate in which a transferred 
layer is formed, a property, etc., as shown in a claim 12, it is desirable [ this substrate ] to have thermal 
resistance. 

[0042] It is because desired high temperature processing becomes possible at the time of manufacture of 
a thin film device and a thin film device with it can be manufactured. [ it is reliable and highly efficient ] 

[0043] Moreover, as for the aforementioned substrate, it is desirable to penetrate 310nm light 10% or 
more. At this time, the light containing the wavelength of 3 lOnm is irradiated at the optical irradiation 
process to the 1st detached core. 

[0044] The light energy made sufficient for producing exfoliation in the 1st detached core is efficiently 
performed through a substrate. 
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[0045] As shown in a claim 13, when the maximum temperature in the case of formation of a transferred 
layer is set to Tmax, as for the aforementioned substrate, it is. desirable that the point [ distortion ] 
consists of material beyond Above Tmax. 

[0046] It is because desired high temperature processing becomes possible at the time of manufacture of 
a thin film device and a thin film device with it can be manufactured. [ it is reliable and highly efficient ] 

[0047] Next, when the 1st which produces exfoliation by optical irradiation and/or the desirable quality 
of the material of the 2nd detached core, a property, etc. are explained, as for this the 1st and/or 2nd 
detached core, it is desirable to consist of amorphous silicons. 

[0048] An amorphous silicon absorbs light, and the manufacture is also easy, the amorphous silicon, and 
its practicality is high. 

[0049] Furthermore, as for the aforementioned amorphous silicon, it is desirable to contain hydrogen (H) 
more than 2 atom %. 

[0050] When the amorphous silicon containing hydrogen is used, hydrogen is emitted with irradiation of 
light and there is an operation which produces internal pressure in a detached core and stimulates the 
exfoliation in a detached core by this. 

[0051] Or the aforementioned amorphous silicon can contain hydrogen (H) more than 10 atom %. 
[0052] When the content of hydrogen increases, the operation to which the exfoliation in a detached 
core is urged becomes more remarkable. 

[0053] A silicon nitride can be mentioned as other quality of the materials of the 1st which produces 
exfoliation by optical irradiation, and/or 2nd detached core. 

[0054] A hydrogen content alloy can be mentioned as the quality of the material of further others of the 

1st which produces exfoliation by optical irradiation, and/or 2nd detached core. 

[0055] If a hydrogen content alloy is used as this detached core, hydrogen will be emitted with 

irradiation of light and the exfoliation in a detached core will be promoted by this. 

[0056] A nitrogen content metal alloy can be mentioned as the quality of the material of further others of 

the 1st which produces exfoliation by optical irradiation, and/or 2nd detached core. 

[0057] If a nitrogen content alloy is used as this detached core, nitrogen will be emitted with irradiation 

of light and the exfoliation in a detached core will be promoted by this. 

[0058] Also let this detached core be a multilayer. 

[0059] It shows clearly not to be limited to a monolayer. 

[0060] This multilayer can consist of an amorphous silicon film and a metal membrane formed on it. 
[0061] As the quality of the material of further others of the 1st which produces exfoliation by optical 
irradiation, and/or 2nd detached core, even if there are few ceramics, metals, and organic polymeric 
materials, it can constitute from a kind. 

[0062] A thing actually usable as the 1st which produces exfoliation by optical irradiation, and/or 2nd 
detached core is illustrated collectively. As a metal, a hydrogen content alloy and a nitrogen content 
alloy are also usable, for example. In this case, the exfoliation in a detached core is promoted by 
discharge of the hydrogen gas and the nitrogen gas accompanying irradiation of light like the case of an 
amorphous silicon. 

[0063] Next, when the light used at an optical irradiation process is explained, it is desirable to use a 
laser beam. 

[0064] a laser beam - a coherent light - it is — the [ the 1st and/or ] - it is suitable, for producing 
exfoliation in 2 detached cores 

[0065] This laser beam can set the wavelength to lOOnm - 350nm. 

[0066] By using the laser beam of a light energy by short wavelength, exfoliation in the 1st and/or 2nd 
detached core can be performed effectively. 

[0067] As laser which fulfills above-mentioned conditions, there is an excimer laser, for example. An 
excimer laser is gas laser in which the laser beam output of the high energy of a short wavelength 
ultraviolet region is possible, and can output the laser beam of four kinds of typical wavelength by using 
what combined rare gas (Ar, Kr, Xe) and halogen gas (F2, HC1) as a laser medium (XeF^351nm, 
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XeCl=308nm, KrF=248nm, ArF=193nm). 

[0068] By irradiation of excimer laser light, it can produce and cheat out of the operation of direct 
cutting of molecular binding, evaporation of gas, etc. without a thermal effect in the 1st and/or 2nd 
detached core. 

[0069] As wavelength of a laser beam, 350nm - 1 200nm is also employable. 

[0070] When making phase changes, such as a gas evolution, evaporation, and sublimation, start and 
giving a separation property, the laser beam whose wavelength is 350nm - about 1200nm is [in/ the 1st 
and/or 2nd detached core ] also usable. 

[0071] Next, if a thin film device is explained, as shown in a claim 14, let the aforementioned thin film 
device be TFT (TFT). 

[0072] Highly efficient TFT can be freely imprinted on a desired secondary imprint object (formation). 
Therefore, it also becomes possible to carry various electronic circuitries on the secondary imprint 
object. 

[0073] In a claim 1 or either of 14, invention according to claim. 15 carries out multiple-times execution 
of the imprint method according to claim 1, and is characterized by imprinting two or more transferred 
layers on the aforementioned larger secondary imprint object than the aforementioned substrate. 
[0074] The large-scale circuit board which carried the reliable thin film device can be created by 
repeating and using a reliable substrate or carrying out multiple-times execution of the imprint of a thin 
film pattern using two or more substrates. 

[0075] In a claim 1 or either of 14, invention according to claim 16 carries out multiple-times execution 
of the imprint method according to claim 1, and is characterized by imprinting two or more transferred 
layers from which the level of the design rule of a thin film device differs on the aforementioned 
secondary imprint object. 

[0076] When it carries two or more circuits (functional block etc. is included) where kinds differ on one 

substrate, according to the property required of each circuit, the element used for every circuit may 

differ from the size (what is called design rule, i.e., a design rule) of wiring. Also in this case, if the 

imprint is performed for every circuit using the imprint method of this invention, two or more circuits 

where design rule level differs are realizable on one secondary imprint object. 

[0077] Invention according to claim 17 is a thin film device which the aforementioned secondary 

imprint object comes to imprint using the imprint method according to claim 1 to 16. 

[0078] It is the thin film device formed on arbitrary substrates (secondary imprint object) using the 

imprint technology (imprint technology of a diaphragm structure) of the thin film device of this 

invention. 

[0079] Invention according to claim 18 is thin film integrated circuit equipment constituted including 
the thin film device imprinted by the aforementioned secondary imprint object using the imprint method 
according to claim 1 to 16. 

[0080] For example, it is also possible to carry the single chip microcomputer constituted by using TFT 
(TFT) on the synthetic-resin substrate. 

[0081] Invention according to claim 19 is an active-matrix substrate which the pixel section consists of 
including the TFT (TFT) arranged in the shape of a matrix, and the pixel electrode connected to the end 
of the TFT, and is the active-matrix substrate manufactured by imprinting the TFT of the 
aforementioned pixel section using a method according to claim 1 to 16. 

[0082] It is the active-matrix substrate which comes to form the pixel section on a desired substrate 
(secondary imprint object) using the imprint technology (imprint technology of a diaphragm structure) 
of the thin film device of this invention. Since the restrictions which come from manufacture conditions 
are eliminated and a substrate (secondary imprint object) can be chosen freely, it is also possible to 
realize the new active-matrix substrate which is not in the former. 

[0083] The TFT connected to the scanning line by which invention according to claim 20 has been 
arranged in the shape of a matrix, and a signal line (TFT), The pixel section is constituted including the 
pixel electrode connected to the end of the TFT. And it is the active-matrix substrate which builds in the 
driver circuit for supplying a signal to the aforementioned scanning line and the aforementioned signal 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran^_web_cgi_ejje 



7/9/2003 



Page 7 of 20 



line. It is an active-matrix substrate possessing the TFT which constitutes the TFT of the aforementioned 
pixel section of the 1st design rule level formed using the method according to claim 16, and the 
aforementioned driver circuit of the 2nd design rule level. 

[0084] On an active-matrix substrate, not only the pixel section but a driver circuit is carried, and, 
moreover, it is the active-matrix substrate from which the design rule level of a driver circuit and the 
design rule level of the pixel section differ. For example, if the thin film pattern of a driver circuit is 
formed using the manufacturing installation of Silicon TFT, it is possible to raise a degree of integration, 

[0085] Invention according to claim 21 is the liquid crystal display manufactured using the active-matrix 
substrate according to claim 19 or 20. 

[0086] For example, the liquid crystal display with the property at which it turns flexibly using the 
plastic plate is also realizable. 

[0087] Invention according to claim 22 is electronic equipment characterized by having the thin film 
device which the aforementioned secondary imprint object comes to imprint using the imprint method 
according to claim 1 to 16. In this case, as shown in a claim 23, it is good also as structure where the 
aforementioned thin film device is imprinted by the inside of the aforementioned case, and one [ at 
least ] outside field, using the case of a device as the aforementioned secondary imprint object. 
[0088] The imprint method of the thin film device concerning invention of a claim 24 The 1st process 
which forms a detached core on a substrate, and the 2nd process which forms the transferred layer 
containing a thin film device on the aforementioned detached core, It has the 3rd process which removes 
the aforementioned substrate from the aforementioned transferred layer bordering on the aforementioned 
detached core, and the 4th process which joins an imprint object to the inferior surface of tongue of the 
aforementioned transferred layer, and is characterized by imprinting the aforementioned transferred 
layer containing the aforementioned thin film device on the aforementioned imprint object. 
[0089] In invention of a claim 24, the imprint of a transferred layer is enabled using the detached core 
and the imprint object not using the 1st like invention of a claim 1, the 2nd detached core and primary, 
and the secondary imprint object. If this method has firmness in the transferred layer itself, it is possible. 
It is because it is not necessary to support a transferred layer in a primary imprint layer if firmness is in 
the transferred layer itself, although it is after substrate removal, and the transferred layer needed to be 
supported with the primary imprint object in invention of a claim 1 before the imprint to a secondary 
imprint object. At this time, a transferred layer can have not only a thin film device layer but a 
reinforcement layer. 
[0090] 

[Embodiments of the Invention] Next, the gestalt of operation of this invention is explained with 
reference to a drawing. 

[0091] (Gestalt of the 1st operation) DrawmgJ_ - drawing 9 are drawings for explaining the gestalt (the 
imprint method of a thin film device) of operation of the 1st of this invention. 
[0092] As shown in [process 1] drawin g 1 , the 1st detached core (optical-absorption layer) 120 is 
formed on a substrate 100. 

[0093] Hereafter, a substrate 100 and the 1st detached core 120 are explained. 

[0094] ** As for the explanation substrate 100 about a substrate 100, it is desirable that it is what has the 
translucency which light may penetrate. 

[0095] In this case, as for the permeability of light, it is desirable that it is 10% or more, and it is more 
desirable that it is 50% or more. When this permeability is too low, attenuation (loss) of light becomes 
large and needs the big quantity of light by exfoliating the 1st detached core 120. 
[0096] Moreover, as for a substrate 100, it is desirable to consist of reliable material, and it is desirable 
to consist of material which was excellent in thermal resistance especially. It is because the width of face 
of a setup of membrane formation conditions, such as the temperature condition, will spread also in that 
case on the occasion of formation of the transferred layer 140 grade to a substrate 100 top if the 
substrate 100 is excellent in thermal resistance, although the reason has what process temperature 
becomes high in case the transferred layer 140 and interlay er 142 who mention later are formed (for 
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example, about 350-1000 degrees C) depending on the kind and formation method. 
[0097] Therefore, a substrate 100 has a desirable consisting-of [ the strain point ]-material more than 
Tmax thing, when the maximum temperature in the case of formation of the transferred layer 140 is set 
to Tmax. Specifically, a thing 350 degrees C or more has a desirable strain point, and the component of 
a substrate 100 has a more desirable thing 500 degrees C or more. As such a thing, the heat resisting 
glass of quartz glass, Corning 7059, and NEC glass OA-2 grade is mentioned, for example, 
[0098] Moreover, although especially the thickness of a substrate 100 is not limited, usually, it is 
desirable that it is about 0.1 -5.0mm, and it is more desirable that it is about 0.5-1. 5mm, If the thickness 
of a substrate 100 is too thin, a strong fall will be caused, and if too thick, the permeability of a substrate 
100 will become easy to produce attenuation of light in a low case. In addition, when the permeability of 
the light of a substrate 1 00 is high, the thickness may exceed the aforementioned upper limit. In 
addition, as for the thickness of a substrate 100, it is desirable that it is uniform so that light can be 
irradiated uniformly. 

[0099] ** The 1st detached core 120 of explanation of the 1st detached core 120 It is what has a 
property which absorbs the light irradiated and produces ablation (henceforth "ablation in a layer", and 
"interfacial peeling") in the inside of the layer, and/or an interface, preferably What it arises that the 
bonding strength between the atoms of the matter which constitutes the 1st detached core 120, or 
between molecules disappears or decreases, i.e., ablation, and results in the ablation in a layer and/or 
interfacial peeling by irradiation of light is good. 

[0100] Furthermore, a gas may be emitted by irradiation of light from the 1st detached core 120, and the 
separation effect may be discovered. That is, the 1st detached core 120 absorbs light, it becomes a gas to 
the case where the component contained in the 1st detached core 120 serves as a gas, and it is emitted 
for a moment, the steam is emitted, and it may contribute to separation. As composition of such 1st 
detached core 120, what is indicated by the following A-E is mentioned, for example. 
[0101] A. Amorphous silicon (a-Si) 

Hydrogen (H) may contain in this amorphous silicon. In this case, as for the content of H, it is desirable 
that it is a grade more than 2 atom %, and it is more desirable that it is a 2 - 20 atom % grade. Thus, if 
specified quantity content of the hydrogen (H) is carried out, hydrogen will be emitted by irradiation of 
light, internal pressure will occur in the 1st detached core 120, and it will become the force in which it 
exfoliates an up-and-down thin film. The content of the hydrogen in an amorphous silicon (H) can be 
adjusted by setting up suitably conditions, such as membrane formation conditions, for example, the gas 
composition in CVD, gas pressure, gas atmosphere, a quantity of gas flow, temperature, substrate 
temperature, and injection power. 

[0102] B. As various oxide ceramics, such as silicon oxide or a silicic-acid compound, titanium oxide or 
a titanic-acid compound, a zirconium oxide or a zirconic acid compound, a lanthanum trioxide, or a 
lanthanum oxidization compound, ****** (ferroelectric), or semiconductor silicon oxide, SiO, Si02, 
and Si 302 are mentioned, and K2Si03, Li2Si03, CaSi03 and ZrSi04, and Na2Si03 are mentioned as 
a silicic-acid compound, for example. 

[0103] TiO, Ti203, and Ti02 mention as titanium oxide - having ~ as a titanic-acid compound - 
BaTi04, BaTi03, Ba2Ti 9O20, BaTi 501 1, and CaTi03, SrTi03, PbTi03, MgTi03, ZrTi02, SnTi04 
and aluminum2 -- Ti05 and FeTi03 are mentioned 

[0104] As a zirconium oxide, Zr02 is mentioned and BaZr03, ZrSi04, PbZr03, MgZr03, and K2Zr03 
are mentioned as a zirconic acid compound, for example. 

[0105] C. Ceramics or dielectrics (ferroelectric), such as PZT, PLZT, PLLZT, and PBZT 

D. As nitride ceramic E. organic polymeric-materials organic polymeric materials, such as a silicon 

nitride, nitriding aluminum, and a titanium nitride - CH-, -CO- (Ketone), -CONH- (Amide), -NH- 

(Imide), - What thing may be used, as long as it has many these combination especially, what has 

combination (these combination is cut by irradiation of light) of COO- (ester), -N=N- (azo), -CH=N- 

(CIF), etc., and. Moreover, organic polymeric materials may have an aromatic hydrocarbon (1, two or 

more benzene rings, or condensed ring of those) in a constructive mood. 

[0106] As an example of such organic polymeric materials, polyethylene, a polyolefine like 
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polypropylene, a polyimide, a polyamide, polyester, a polymethylmethacrylate (PMMA), polyphenylene 
sulfide (PPS), polyether sulphone (PES), an epoxy resin, etc. are raised. 

[0107] F. As a metal metal, the alloy containing at least one of aluminum, Li, Ti, Mn, In, Sn, Y, La, Ce, 
Nd, Pr, Gd, Sm, or sorts of these is mentioned, for example. 

[0108] Moreover, although the thickness of the 1st detached core 120 changes with terms and 
conditions, such as composition of the exfoliation purpose or the. 1st detached core 120, lamination, and 
the formation method, usually, it is desirable that it is lnm - about 20 micrometers, it is more desirable 
that it is 1 Onm - about 2 micrometers, and it is still more desirable [ thickness ] that it is 40nm - about 1 
micrometer. While enlarging power (quantity of light) of light in order to secure the good detachability 
of the 1 st detached core 120, if the homogeneity of membrane formation is spoiled, nonuniformity may 
arise in exfoliation, when the thickness of the 1st detached core 120 is too small, and thickness is too 
thick, in case the 1st detached core 120 is removed behind, the work takes time. In addition, as for the 
thickness of the 1st detached core 120, it is desirable that it is uniform as much as possible. 
[0109] Especially, the formation method of the 1st detached core 120 is not limited, but is suitably 
chosen according to terms and conditions, such as film composition and thickness. For example, it CVP 
(s) (MOCVD and low voltage CVD and efficient consumer response-CVD are included). Vacuum 
evaporationo, molecular-beam vacuum evaporationo (MB), sputtering, ion plating, The various gaseous- 
phase forming-membranes methods, such as PVD, electroplating, immersing plating (dipping), Various 
plating, such as electroless deposition, the Langmuir pro jet (LB) method, The applying methods, such 
as a spin coat, a spray coat, and a roll coat, vari<pus print processes, a replica method, the ink-jet method, 
a powder jet process, etc. are mentioned, and it can also form or more [ of these ] combining two. 
[0110] For example, when composition of the 1st detached core 120 is an amorphous silicon (a-Si), it is 
desirable to form membranes by CVD especially low voltage CVD, or plasma CVD. 
[0111] Moreover, when the 1st detached core 120 is constituted from ceramics by the sol-gel method, or 
when it constitutes from organic polymeric materials, it is desirable the applying method and to form 
membranes with a spin coat especially. 

[01 12] As shown in [a process 2], next drawm^2 , the transferred layer (thin film device layer) 140 is 
formed on the 1st detached core 120. 

[0113] The expanded sectional view of K portion (portion shown by surrounding with 1 dotted-line 
chain line in drawng_2 ) of this thin film device layer 140 is shown in the right-hand side of drawing 2 . 
As for the thin film device layer 140, it is constituted including TFT (TFT) formed on Si02 film 
(interlayer) 142, and this TFT possesses the source and the drain layer 146 which introduced n type 
impurity into the polysilicon contest layer, and were formed, the channel layer 144, the gate insulator 
layer 148, the gate electrode 150, the layer insulation film 154, and the electrode 152 that consists of 
aluminum so that it may be illustrated. 

[0114] Although Si02 film is used as an interlayer prepared in contact with the 1st detached core 120 
with the form of this operation, the insulator layer of others, such as Si3N4, can also be used. Although 
the thickness of Si02 film (interlayer) is suitably determined according to the formation purpose or the 
grade of a function which can be demonstrated, usually, it is desirable that it is lOnm - about 5 
micrometers, and it is more desirable that it is 40nm - about 1 micrometer. What demonstrates at least 
one of the functions as the protective layer which an interlayer is formed for the various purpose, for 
example, protects the transferred layer 140 physically or chemically, an insulating layer, a conductive 
layer, the shading layer of a laser beam, the barrier layer for migration prevention, and a reflecting layer 
is mentioned. 

[01 15] In addition, interlayers, such as Si02 film, may not be formed depending on the case, but the 
direct transferred layer (thin film device layer) 140 may be formed on the 1st detached core 120. 
[0116] The transferred layer 140 (thin film device layer) is a layer containing thin film devices, such as 
TFT as shown in the right-hand side of dmwingJ2 . 

[0117] As a thin film device, besides TFT, for example, thin film diode, The optoelectric transducer (the 
photosensor, solar battery) and silicon resistance element which consist of PIN junction of silicon, Other 
thin-film-semiconductor devices, an electrode (example : a transparent electrode like ITO and a mesa 
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film), Actuators, such as a switching element, memory, and a piezoelectric device, a micro mirror (piezo 
thin film ceramics), There. are a micro MAG device which combined a magnetic-recording thin film 
head, a coil, an inductor, the charge of a thin film quantity magnetic-permiable material, and them, a 
filter, a reflective film, a dichroic mirror, etc. It is applicable to the various thin film devices which are 
not contrary to the meaning of not only the above-mentioned instantiation but this invention. 
[0118] Such a thin film device is a relation with the formation method, and is formed through usually 
comparatively high process temperature. Therefore, as mentioned above in this case, as a substrate 100, 
what has high reliability that can bear the process temperature is needed. 

[01 19] As shown in [a process 3], next drawmg„3 * the thermofusion nature glue line 160 is formed as 
the 2nd detached core on the thin film device layer 140. In addition, the 2nd detached core can also 
consist of ablation layers like the 1st detached core. 

[0120] As this thermofusion nature glue line 160, there can be fear of the impurity contamination 
(sodium, potassium, etc.) to a thin film device, for example, can mention electron waxes, such as a proof 
wax (tradename). [ little ] 

[0121] [Process 4] Further, as shown in drawmg_3 , the primary imprint object 180 is pasted up on the 
thermofusion nature glue line 160 which is the 2nd detached core. Since it pastes up after manufacture 
of the thin film device layer 140, there are no restrictions to the process temperature at the time of 
manufacture of the thin film device layer 140 etc., and, as for this primary imprint object 180, there 
should just be even shape retaining property at the time of ordinary temperature. With the form of this 
operation, a glass substrate, synthetic resin, etc. are comparatively cheap, and material with shape ." 
retaining property is used. In addition, the material same as this primary imprint object 180 as the 
secondary imprint object 200 which mentions a detail later can be used. 

[0122] As shown in [a process 5], next drawing 4 , light is irradiated from the rear-face side of a 
substrate 100. 

[0123] After this light penetrates a substrate 100, it is irradiated by the 1st detached core 120. Thereby, 
the exfoliation in a layer and/or interfacial peeling arise in the 1st detached core 120, and bonding 
strength decreases or disappears. 

[0124] It is presumed that it is what is depended on phase changes, such as that ablation produces the 
principle which the exfoliation in a layer and/or interfacial peeling of the 1st detached core 120 produce 
in the component of the 1st detached core 120 and discharge of the gas contained in the 1st detached 
core 120, melting further produced immediately after irradiation, and evapotranspiration. 
[0125] The charge of a bridging (component of the 1st detached core 120) which absorbed irradiation 
light is excited photochemistry-wise or thermally, ablation means combination of the atom of the front 
face and interior or a molecule being cut, and emitting here, and it mainly appears as a phenomenon in 
which all or a part of component of the 1st detached core 120 produces phase changes, such as melting 
and evapotranspiration (evaporation). Moreover, by the aforementioned phase change, it may be in a 
minute firing state and bonding strength may decline. 

[0126] Conditions, such as composition of the 1st detached core 120, and a kind of light irradiated as 
one of the factor of the, wavelength, intensity, the attainment depth, are mentioned by in addition to this 
being influenced by various factors they are [ whether the 1 st detached core 120 produces the exfoliation 
in a layer, interfacial peeling is produced, or ] the both. 

[0127] As a light to irradiate, if the 1st detached core 120 is made to start the exfoliation in a layer, 
and/or interfacial peeling, what thing may be used, for example, an X-ray, ultraviolet rays, the light, 
infrared radiation (heat ray), a laser beam, a millimeter wave, microwave, an electron ray, radiation 
(alpha rays, beta rays, gamma ray), etc. will be mentioned. A laser beam is desirable at the point of 
being easy to produce exfoliation (ablation) of the 1st detached core 120 also in it. 
[0128] As laser equipment made to generate this laser beam, although various gas laser, solid state laser 
(semiconductor laser), etc. are mentioned, an excimer laser, Nd-YAG laser, Ar laser, a C02 laser, a CO 
laser, helium-Ne laser, etc. are used suitably, and especially an excimer laser is desirable also in it. 
[0129] Since it outputs a high energy in a short wavelength region, extremely, an excimer laser can 
make the 1st detached core 2 produce ablation for a short time, and it can exfoliate the 1st detached core 
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120, without making the imprint object 180 and substrate 100 grade which therefore adjoin produce 
most temperature rises (i.e., without it producing degradation and damage). 

[0130] Moreover, when it makes it faced that the 1st detached core 120 produces ablation and there is a 
wavelength dependency of light, as for the wavelength of the laser beam irradiated, it is desirable that it 
is lOOnm - about 350nm. 

[0131] An example of permeability to the wavelength of light of a substrate 100 is shown in drawing 
10 . It has the property that permeability increases steeply to the wavelength of 300nm so that it may be 
illustrated. In such a case, light (for example, Xe-Cl excimer laser light with a wavelength of 308nm) 
with a wavelength of 300nm or more is irradiated. 

[0132] Moreover, when making the 1st detached core 120 start phase changes, such as a gas evolution, 
evaporation, and sublimation, and giving a separation property to it, as for the wavelength of the laser 
beam irradiated, it is desirable that it is about 350 to 1200nm. 

[0133] Moreover, as for especially the energy density in the case of an excimer laser, it is desirable the 
energy density of the laser beam irradiated and to consider as about two 10 - 5000 mJ/cm, and it is more 
desirable to consider as about two 100 - 500 mJ/cm. Moreover, as for irradiation time, it is desirable to 
be referred to as about 1 - 1000ns, and it is more desirable to be referred to as about 10 - 100ns. When 
sufficient ablation etc. does not arise, and an energy density is high, when an energy density is low or 
irradiation time is short, or irradiation time is long, there is a possibility of having a bad influence on the 
transferred layer 140 by the irradiation light which penetrated the 1st detached core 120. 
[0134] In addition, as a cure in case the irradiation light which penetrated the 1st detached core 120 
reaches even the transferred layer 140 and does a bad influence, there is the method of forming metal 
membranes, such as a tantalum (Ta), on the 1st detached core (laser absorption layer) 120, for example. 
Thereby, it is completely reflected by the interface of a metal membrane 124, and the laser beam which 
penetrated the 1st detached core 120 does not have a bad influence on the thin film device above it. Or 
the amorphous silicon layer which is a silicon system laser absorption layer can also be formed through 
the silicon system intervention layer 2, for example, SiO, on the 1st detached core 120. If it carries out 
like this, the light which penetrated the 1st detached core 120 will be absorbed in the amorphous silicon 
layer on it. The transmitted light of Perilla frutescens (L.) Britton var. crispa (Thunb.) Decne. does not 
merely have a light energy to the extent that ablation is again produced in the upper amorphous silicon 
layer. Moreover, since a thin film device layer can be formed on an amorphous silicon layer unlike a 
metal, the thin film device layer which was excellent in quality with the already established thin film 
coating technology can be formed. 

[0135] As for the irradiation light represented by the laser beam, it is desirable to irradiate so that the 
intensity may become uniform. The direction of radiation of irradiation light may be a direction which 
carried out the predetermined angle inclination not only to a perpendicular direction but to the 1st 
detached core 120 to the 1st detached core 120. 

[0136] Moreover, when the area of the 1st detached core 120 is larger than the irradiation area which is 
1 time of irradiation light, to all the fields of the 1st detached core 120, it can divide into multiple times 
and irradiation light can also be irradiated. Moreover, you may irradiate the same part twice or more. 
Moreover, you may irradiate the irradiation light (laser beam) of a different kind and different 
wavelength (wavelength region) twice or more to the same field or a different field. 
[0137] Next, the force is applied to a substrate 100 and this substrate 100 is made to secede from the 1st 
detached core 120, as shown in d rawin g 5 . Although not illustrated in drawing J> , the 1st detached core 
120 may adhere on a substrate 100 after this secession. 

[0138] As shown in [a process 6], next drawin g 6 , the 1st extant detached core 120 is removed by the 
method which combined methods, such as washing, etching, ashing, and polish, or these. It means that 
the transferred layer (thin film device layer) 140 had been imprinted by the primary imprint object 180 
by this. 

[0139] In addition, when a part of 1st detached core 120 has adhered also to the substrate 100 from 
which it seceded, it removes similarly. In addition, when the substrate 100 consists of an expensive 
material like quartz glass, and a rare material, reuse (recycling) is preferably presented with a substrate 
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100. That is, this invention can be applied to the substrate 100 to reuse, and usefulness is high. 
[0140] As shown in [a process 7], next drawing 7 , the secondary imprint layer 200 is pasted up on the 
undersurface (exposed surface) of the thin film device layer 140 through a glue line 190. 
[0141] As a suitable example of the adhesives which constitute a glue line 190, various hardened type 
adhesives, such as optical hardening type adhesives, such as reaction hardening type adhesives, heat- 
hardened type adhesives, and ultraviolet^rays hardening type adhesives, and aversion hardening type 
adhesives, are mentioned. As composition of adhesives, what thing is sufficient as an epoxy system, an 
acrylate system, a silicone system, etc., for example. Formation of such a glue fine 190 is made for 
example, by the applying method. 

[0142] After applying hardened type adhesives to the undersurface of the transferred layer (thin film 
device layer) 140 and joining the secondary imprint object 200 further when using the aforementioned 
hardened type adhesives for example, the aforementioned hardened type adhesives are stiffened by the 
hardening method according to the property of hardened type adhesives, and the transferred layer (thin 
film device layer) 140 and the secondary imprint object 200 are pasted up, and it fixes. 
[0143] When adhesives are optical hardening types, light is preferably irradiated from the outside of the 
secondary imprint object 200 of light-transmission nature. As long as it uses as adhesives optical 
hardening type adhesives, such as an ultraviolet-rays hardening type which cannot affect a thin film 
device layer easily, you may carry out optical irradiation from the primary imprint object 180 side of 
light- transmission nature, or primary [ of light-transmission nature ] and the both sides of the secondary 
imprint object 180,200. 

[0144] In addition, unlike illustration, a glue line 190 may be formed in the secondary imprint object 
200 side, and the transferred layer (thin film device layer) 140 may be pasted up on it. In addition, when 
secondary imprint object 200 the very thing has an adhesion function, for example, you may omit 
formation of a glue line 190. 

[0145] although not limited especially as a secondary imprint object 200 - a substrate (plate) — 
especially a transparent substrate is mentioned In addition, even if such a substrate is monotonous, it 
may be a curve board. Moreover, compared with the aforementioned substrate 100, properties, such as 
thermal resistance and corrosion resistance, may be inferior in the secondary imprint object 200. In order 
that the reason may form the transferred layer (thin film device layer) 140 in a substrate 100 side in this 
invention and may imprint the transferred layer (thin film device layer) 140 on the secondary imprint 
object 200 after that, the property required of the secondary imprint object 200, especially thermal 
resistance are because it is not dependent on the temperature conditions in the case of formation of the 
transferred layer (thin film device layer) 140 etc. This point is the same also about the primary imprint 
object 190. 

[0146] Therefore, when the maximum temperature in the case of formation of the transferred layer 140 
is set to Tmax, a glass transition point (Tg) or softening temperature can use the following [ Tmax ] as a 
component of primary and the secondary imprint object 190,200. For example, a glass transition point 
(Tg) or softening temperature can constitute mow preferably primary and 800 degrees C or less of 500 
degrees C or less of secondary imprint objects 190,200 from material 320 degrees C or less still more 
preferably. 

[0147] Moreover, although what has a certain amount of rigidity (intensity) as a mechanical property of 
primary and the secondary imprint object 190,200 is desirable, you may have flexibility and elasticity. 
[0148] As a component of such primary and the secondary imprint object 190,200, various synthetic 
resin or various glass material are mentioned, and various synthetic resin and the usual cheap glass 
material (low melting point) are desirable especially. 

[0149] As synthetic resin, any of thermoplastics and thermosetting resin are sufficient. For example, 
polyethylene, a polo propylene, an ethylene-pre pyrene copolymer, Polyolefines, such as an ethylene 
vinylacetate copolymer (EVA), an annular polyolefine, A denaturation polyolefine, a polyvinyl chloride, 
a polyvinylidene chloride, polystyrene, A polyamide, a polyimide, a polyamidoimide, a polycarbonate, 
Polly (4-methyl BENTEN -1), An ionomer, an acrylic resin, a polymethylmethacrylate, an acrylic- 
styrene copolymer (AS resin), A Butadiene Styrene, a poliomyelitis copolymer (EVOH), a polyethylene 
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terephthalate (PET), Polyester, such as polyp CHIREN terephthalate (PBT) and pulley cyclohexane 
terephthalate (PCT), A polyether, a polyether ketone (PEK), a polyether ether ketone (PEEK), Polyether 
imide, a polyacetal (POM), a polyphenylene oxide, A denaturation polyphenylene oxide, a polyarylate, 
an aromatic polyester (liquid crystal polymer), A polytetrafluoroethylene, a polyvinylidene fluoride, 
other fluorine system resins, A styrene system, a polyolefme system, a polyvinyl chloride system, a 
polyurethane system, Various thermoplastic elastomer, such as a fluororubber system and a chlorinated- 
polyethylene system, An EBOKISHI resin, phenol resin, a urea resin, melamine resin, a unsaturated 
polyester, The copolymer which is mainly concerned with these, a blend object, a polymer alloy, etc, are 
mentioned, and silicone resin, polyurethane, etc. can be used combining 1 of sorts of these, and two 
sorts or more (as a layered product for example, more than two-layer). 

[0150] As glass material, silicic-acid glass (quartz glass), silicic-acid alkali glass, a soda lime glass, 
potash-lime glass, lead (alkali) glass, barium glass, borosilicate glass, etc. are mentioned, for example. 
Among these, compared with silicic-acid glass, the melting point is low, and fabrication and processing 
are also comparatively easy the melting point, and, moreover, things other than silicic-acid glass have it, 
and are desirable. [ cheap ] 

[0151] When using what consisted of synthetic resin as a secondary imprint object 200, while being able 
to fabricate the large-scale secondary imprint object 200 in one, even if it is complicated configurations, 
such as what has a curve side and irregularity, it can manufacture easily, and the various advantages that 
material cost and a manufacturing cost are also cheap can be enjoyed. Therefore, use of synthetic resin is 
advantageous when manufacturing a large-sized and cheap device (for example, liquid crystal display). 
[0152] In addition, the secondary imprint object 200 may constitute a part of device like what constitutes 
the device which became independent in itself like a liquid crystal cell, a light filter and an electrode 
layer, a dielectric layer, an insulating layer, and a semiconductor device. 

[0153] Furthermore, primary and the secondary imprint objects 190,200 may be matter, such as a metal, 
ceramics, a stone, and wood paper, and may be on the front face of the structures,; such as a wall, a 
pillar, a ceiling, and a windowpane, further on the arbitrary fields which constitute a certain article 
(superiors of the front- face top of the field top of a clock, and an air-conditioner, and a printed circuit 
board). 

[0154] As shown in [a process 8], next drawing 8 , the thermovision of the thermofusion nature glue line 
160 which is the 2nd detached core is heated and carried out. Consequently, since the adhesive strength 
of the thermofusion nature glue line 160 becomes weaker, it can be made to secede from the primary 
imprint object 180 by the thin film device layer 140. In addition, this primary imprint object 180 can be 
repeated and reused by removing the thermofusion nature adhesives adhering to the primary imprint 
object 180. 

[0155] By removing the thermofusion nature glue line 160 which adhered to the front face of the thin 
film device layer 140 at the [process 9] last, as shown in drawi ng 9 , the thin film device layer 140 
imprinted by the secondary imprint object 200 can be obtained. Here, the laminating relation of the thin 
film device layer 140 to this secondary imprint object 200 becomes the same as the laminating relation 
of the thin film device layer 140 to the original substrate 100, as shown in drawing 2 . 
[0156] The imprint to the secondary imprint object 200 of the transferred layer (thin film device layer) 
140 is completed through each above process. Then, conductive layers, such as removal of Si02 film 
which adjoins the transferred layer (thin film device layer) 140, and wiring of a up to [ the transferred 
layer 140 ], formation of a desired protective coat, etc. can also be performed. 
[0157] In this invention, transferred layer (thin film device layer) 140 the very thing which is an 
exfoliated object is not exfoliated directly. In order to dissociate in the 1st detached core 120 and the 2nd 
detached core 160 and to imprint on the secondary imprint object 200, Irrespective of the property of a 
dissociated object (transferred layer 140), conditions, etc., it can imprint easily and uniformly certain 
moreover, there is also no damage to the dissociated object (transferred layer 140) in accordance with 
separation operation, and the high reliability of the transferred layer 140 can be maintained. 
[0158] (Form of the 2nd operation) TFT of CMOS structure is formed on a substrate and the example of 
the concrete manufacture process in the case of imprinting this on an imprint object is explained using 
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drawing 1 1 - drawin g 2 1 . 

[0159] (Process 1) As shown in drawing 11 , on a substrate (for example, quartz substrate) 100, 
laminating formation of the 1st detached core (for example, amorphous silicon layer formed by the 
LPCVD method) 120, an interlay er (for example, Si02 film) 142, and the amorphous silicon layer (for 
example, formed by the LPCVD method) 143 is carried out one by one, then a laser beam is irradiated 
from the upper part all over the amorphous silicon layer 143, and annealing is given. Thereby, the 
amorphous silicon layer 143 is recrystallized and turns into a polysilicon contest layer. 
[0160] (Process 2) Then, as shown in drawing 12 , patterning of the polysilicon contest layer obtained 
by laser annealing is carried out, and Islands 144a and 144b are formed. 

[0161] (Process 3) As shown in drawing 13 , the wrap gate insulator layers 148a and 148b are formed 
for Islands 144a and 144b by CVD. 

[0162] (Process 4) As shown in drawing J4 , the gate electrodes 150a and 150b which consist of contest 
polysilicon or metal are formed. 

[0163] (Process 5) As shown in dmwingj_5 , the mask layer 170 which consists of a polyimide etc. is 
formed, using gate electrode 150b and the mask layer 170 as a mask, it is a self aryne, for example, the 
ion implantation of boron (B) is performed. Of this, the p+ layers 1 72a and 172b are formed. 
[0164] (Process 6) As shown in drayringUJS , the mask layer 174 which consists of a polyimide etc. is 
formed, using gate electrode 150a and the mask layer 174 as a mask, it is a self aryne, for example, the 
ion implantation of Lynn (P) is performed. Of this, the n+ layers 146a and 146b are formed. 
[0165] (Process 7) As shown in drawingJJ , the layer insulation film 154 is formed and Electrodes 
1 52a- 1 52d are alternatively formed after contact hole formation. 

[0166] Thus, TFT of the formed CMOS structure corresponds to the transferred layer (thin film device 
layer) 1 40 in draw ing 2 - drawing^ . In addition, you may form a protective coat on the layer insulation 
film 154. 

[0167] (Process 8) As shown in drawing 18 , the thermovision nature glue line 160 as the 2nd detached 
core is formed on TFT of CMOS composition. At this time, flattening of the level difference produced 
on the surface of TFT is carried out by the thermo fusion nature adhesives 160. In addition, the 2nd . 
detached core can also consist of ablation lay ers like the 1st detached core. 

. [0168] It is desirable to form protective layers, such as an insulating layer, first on TFT which is a thin 
film device here, and to prepare the 2nd detached core on the protective layer. When the 2nd detached 
core is especially used as an ablation layer, a thin film device layer can be protected by the protective 
layer at the time of ablation. 

[0169] Moreover, when forming especially the 2nd detached core in an ablation layer, the 2nd detached 
core itself can also be formed in a multilayer like the 1st detached core. Furthermore, it is still better to 
prepare shading layers, such as a metal layer, between this 2nd detached core and a thin film device 
layer. It is because it can prevent that light carries out incidence to a thin film device layer at the time of 
ablation. 

[0170] After this 2nd detached core formation, TFT is stuck on the primary imprint object (for example, 
soda-glass substrate) 180 through the thermofusion nature glue line 160 which is the 2nd detached core. 
[0171] (Process 9) As shown in drawing 19 , Xe-Cl excimer laser light is irradiated from the rear face of 
a substrate 100, for example/This produces and cheats out of exfoliation in the inside of the layer of the 
1st detached core 120, and/or an interface. 

[0172] (Process 10) A substrate 100 is torn off as shown in drawin g 20 . 

[0173] (Process 1 1) Etching removes the 1st detached core 120 further. It means that TFT of CMOS 
-composition had been imprinted by the primary imprint object 180 by this as shown in drawing 21 . 
[0174] (Process 12) Next, as shown in drawmg_22 , the epoxy resin layer 190 is formed in the 
undersurface of TFT of CMOS composition as a glue line with a hardening point lower than the 
thermofusion nature resin layer 160. Next, TFT is stuck on the secondary imprint object (for example, 
soda-glass substrate) 200 through the epoxy resin layer 190. Then, heat is applied, the epoxy resin layer 
190 is stiffened, and the secondary imprint object 200 and TFT are pasted up (junction). 
[0175] (Process 13) Next, as shown in drawin g 23 , melting of the thermofusion nature resin layer 160 is 
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carried out with heat using oven 210, and TFT is torn off from the primary imprint object 180 bordering 
on this thermofusion nature resin layer 160. Furthermore, a xylene etc. removes the thermofusion nature 
resin layer 160 which remains on the undcrsurface of TFT. Thereby, TFT is imprinted by the secondary 
imprint object 200 as shown in drawing 24 . The state of this drawin g 24 becomes the same as what 
transposed the substrate 100 shown in drawing 17 , and the 1st detached core 120 to the secondary 
imprint object 200 and the glue line 190. Therefore, the laminating relation to the substrate 100 used for 
the manufacturing process of TFT is secured on the secondary imprint object 200. For this reason, 
Electrodes 152a- 1 52d are exposed, and the contact or wiring to it can be performed easily. In addition, 
after considering as the state of drawin g 24 , you may form a protective layer in the surface. 
[0176] (Form of the 3rd operation) if the technology explained with the form of the 1st operation of a 
**** and the form of the 2nd operation is used, the microcomputer constituted using the thin film device 
as shown in drawin g 25 (a), for example can be formed on the substrate which is a request 
[0177] In dr awin g 25 (a), the solar battery 340 possessing the PIN junction of an amorphous silicon for 
supplying the supply voltage of these circuits to CPU300, RAM320, and the I/O circuit 360 row from 
which the thin film device was used and which the circuit consisted of is carried on the flexible substrate 
1 82 as a secondary imprint object which consists of plastics etc. 

[0178] Since the microcomputer of drawing 25 (a) is formed on the flexible substrate 1 82 which is a 
secondary imprint object, as shown in drawing 25 (b), since it is lightweight, it has strongly the feature 
that it is strong also to fall in bending. Moreover, the plastic plate 182 shown in drawin g 25 (a) may. 
make the case of electronic equipment serve a double purpose. If it carries out like this, the electronic 
equipment by which the thin film device was imprinted by either [ at least ] the inside of a case or 
external surface can be manufactured. 

[0179] (Form of the 4th operation) the form of this operation explains the example which is a 
manufacture process in the case of creating the active-matrix type liquid crystal display using the active- , 
matrix substrate as shown in drawing 26 using the imprint technology of an above-mentioned thin film 
device 

[0180] (Composition of a liquid crystal display) As shown in draw ing 26 , an active-matrix type liquid 
crystal display possesses the lighting light sources 400, such as a back light, a polarizing plate 420, the 
active-matrix substrate 440, liquid crystal 460, the opposite substrate 480, and a polarizing plate 500. 
[ 0181] In addition, if it constitutes as a reflected type liquid crystal panel which replaced with the 
lighting light source 400 and adopted the reflecting plate when using a flexible substrate like plastic film 
for the active-matrix substrate 440 and the opposite substrate 480 of this invention, there is flexibility 
and a lightweight active matrix liquid. crystal panel strong against a shock and can be realized. In 
addition, when a pixel electrode is formed with a metal, a reflecting plate and a polarizing plate 420 
become unnecessary. 

[01 82] The active-matrix substrate 440 used with the form of this operation arranges TFT in the pixel 
section 442, and is a driver built-in active-matrix substrate in which the driver circuit (a scanning-line 
driver and data-line driver) 444 was carried further. 

[0183] The cross section of the important section of this active matrix liquid crystal display is shown in 
dmwingj27 , and the circuitry of the important section of a liquid crystal display is shown in drawing 
28 . * * , . 

[0184] As shown in drawmg_28 , the gate is connected to the gate line Gl, one side of a source drain is 
connected to the data line Dl, and the pixel section 442 contains TFT (Ml) by which another side of a 
source drain was connected to liquid crystal 460, and liquid crystal 460. 

[0185] Moreover, the driver section 444 is constituted including TFT (M2) formed of the same process 
as TFT (Ml) of the pixel section. 

[0186] As shown in the left-hand side of drawin g 27 , TFT (Ml) in the pixel section 442 is constituted 
including the source drain layers 1 100a and 1 100b, channel 1 lOOe, gate insulator layer 1200a, gate 
electrode 1300a, an insulator layer 1500, and the source drain electrodes 1400a and 1400b. 
[0187] In addition, a reference number 1700 is a pixel electrode and a reference number 1702 shows the 
field (voltage impression field to liquid crystal) where the pixel electrode 1700 impresses voltage to 
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liquid crystal 460. The orientation film is omitted among drawing. The pixel electrode 1700 is 
constituted by metals (in the case of a reflected type liquid crystal panel), such as ITO (in the case of a 
light- transmission type liquid crystal panel), or aluminum. 

[0188] Moreover, as shown in the . right-hand side of dr awin g 27 , TFT (M2) which constitutes the driver 
section 444 is constituted including the source, the drain layers 1 1 00c and 1 1 OOd, channel 1 1 OOf, gate 
insulator layer 1200b, gate electrode 1300b, an insulator layer 1500, and the source drain electrodes 
1400c and 1400d. " 

[0189] In addition, in drawing 27 , a reference number 480 is for example, an opposite substrate (for 
example, soda-glass substrate), and a reference number 482 is a common electrode. Moreover, a 
reference number 1000 is Si02 film, a reference number 1600 is a layer insulation film (for example, 
Si02 film), and a reference number 1800 is a glue line. Moreover, a reference number 1900 is a 
substrate (imprint object) which consists for example, of a soda-glass substrate. 
[0190] (Manufacture process of a liquid crystal display) The manufacture process of the liquid crystal 
display of drawin g 27 is hereafter explained with reference to drawin g 29 - drawing 34 . 
[0191] First, it forms through the same manufacture process as drawmj-UJL - drawing 21 on the substrate 
(for example, quartz substrate) 3000 which it is reliable in TFT (Ml, M2) like drawingJ29 , and 
penetrates a laser beam, and a protective coat 1600 is constituted. In addition, in drawingJ29 , a reference 
number 3100 is the 1st detached core (laser absorption layer). Moreover, in drawmg_2_? , both TFT (Ml, 
M2) is taken as n type MOSFET. However, it is good also as not the thing limited to this but p type 
MOSFET, and CMOS structure. 

[0192] Next, as shown in drawing 30 , the pixel electrode 1700 which consists of metals, such as an ITO 

film which ********** s alternatively and flows through a protective coat 1600 in electrode 1400a, or 

aluminum, is formed. In using an ITO film, it becomes a penetrated type liquid crystal panel, and in 

using metals/ such as aluminum, it becomes a reflected type liquid crystal panel. 

[0193] Next, as shown in drawing 3 1 , the substrate 1900 which is a primary imprint object is joined 

through the thermofusion nature glue line 1800 which is the 2nd detached core (adhesion). In addition, 

the 2nd detached core can also consist of ablation layers like the 1st detached core. 

[0194] Next, as shown in drawing _3J , excimer laser light is irradiated from the rear face of a substrate 

3000, and a substrate 3000 is torn off after this. 

[0195] Next, the 1st detached core (laser absorption layer) 3100 is removed. Thereby, as shown in 
drawing_32 , the pixel section 442 and the driver section 44 are imprinted by the primary imprint object 
1900. 

[01 96] Next, as shown in drawin g 33 , the secondary imprint object 2100 is joined to the undersurface of 
Si02 film 1000 through the thermosetting glue line 2000. 

[0197] Then, the primary imprint object 1900 is laid on oven, for example, melting of the thermofusion 
nature adhesives 1800 is carried out, and it is made to secede from the primary imprint object 1900. The 
thermofusion nature glue line 1900 adhering to the protective coat 1600 and the pixel electrode 1700 is 
also removed. 

[0198] Thereby, as shown in drawin g 34 , the active-matrix substrate 440 imprinted by the secondary 
imprint object 2100 is completed. It has exposed from the surface and the electric connection with liquid 
crystal is possible for the pixel electrode 1700. Then, an orientation film is formed in the front face of 
the insulator layer (interlayers, such as Si02) 1000 of the active-matrix substrate 440, and the front face 
of the pixel electrode 1700, and orientation processing is performed. The orientation film is omitted in 
drawin g 34 . 

[0199] And further, as shown in drawing 27 , the pixel electrode 1700 and the common electrode which 
counters are formed in the front face, the opposite substrate 480 by which orientation processing of the 
front face was carried out, and the acouchi boomer TORIKU substrate 440 are closed with a sealing 
agent (sealant), liquid crystal is enclosed among both substrates, and a liquid crystal display is 
completed. 

[0200] (Form of the 5th operation) The form of operation of the 5th of this invention is shown in 
drawin g 35 . 
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[0201] With the form of this operation, multiple-times execution of the imprint method of an above- 
mentioned thin film device is carried out, on a larger substrate (imprint object) than the substrate of an 
imprinting agency, two or more patterns containing a thin film device are imprinted, and, finally a large- 
scale active-matrix substrate is formed. 

[0202] That is, on the big substrate 7000, the imprint of multiple times is performed and the pixel 
sections 7100a-7100P are formed. TFT and wiring are formed in the pixel section as surrounded and 
shown to the drawing 35 bottom by the alternate long and short dash line. In drawing J35 , a reference 
number 7200 is a signal line, a reference number 7210 is the scanning line and a reference number 7230 
is [ a reference number 7220 is a gate electrode and ] a pixel electrode. 

[0203] The large-scale active-matrix substrate in which the reliable thin film device was carried can be 
created by repeating and using a reliable substrate or carrying out multiple-times execution of the 
imprint of a thin film pattern using two or more 1st substrates. 

[0204] (Form of the 6th operation) The form of operation of the 6th of this invention is shown in 
drawin g 36 . 

[0205] The feature of the form of this operation is imprinting two or more patterns containing the thin 
film device (thin film device from which it is got blocked and a minimum line width's differs) from 
which multiple-times execution of the imprint method of an above-mentioned thin film device is carried 
out, and a design rule's (that is, design rule's when carrying out a pattern design's) differs on a bigger 
substrate than the substrate top of an imprinting agency. 

[0206] In drawing 36 , the driver circuit (8000-8032) created in the more detailed manufacture process 
rather than the pixel section (7100a-7100p) is created around the substrate 6000 by the imprint of 
multiple times in the active-matrix substrate of driver loading. 

[0207] Since the shift register which constitutes a driver circuit carries out operation of logic level to the 
bottom of a low battery, from Pixel TFT, pressure-proofing may be low, and as it is therefore set to TFT 
more detailed than Pixel TFT, high integration can be attained. 

[0208] According to the form of this operation, two or more circuits where design rule level differs (that 
is, manufacture processes differ) are realizable on one substrate. In addition, since high pressure- 
proofing is required for a sampling means (TFT M2 of drying 25 ) to sample a data signal by control 
of a shift register, like Pixel TFT, it is good to form with the same process as Pixel TFT / same design 
rule. 

[0209] (Form of the 7th operation) Drawin g 37 and drawin g 38 are replaced with the thermofusion 
nature glue line 160 as the 2nd detached core used with the form of the 1st operation, it is the same as 
the 1st detached core 120 of the form of the 1st operation, for example, the modification using the 
amorphous silicon layer 220 is shown. As shown in drawing^/ , the primary imprint object 180 is 
joined through the glue line 230 on this FUMORU farce silicon layer 220. Moreover, drawing JV7 shows 
the optical irradiation process for producing ablation in the 1st detached core 120, and after the process 
of drawin g 4 , and the optical irradiation process of corresponding drawmg 37 , this joins the secondary 
imprint object 200 through a glue line 190, as a substrate 100 and the 1st detached core 120 are removed 
from the undersurface of the thin film device layer 140 and are shown in drawing 38 . As shown in 
drawingj?8 next, optical irradiation is carried out from the primary imprint object 180 side at the 
amorphous silicon layer 220. Thereby, ablation arises in the amorphous silicon layer 220. Consequently, 
the primary imprint object 180 and a glue line 230 can be ******(ed) in the thin film device layer 140. 
[0210] Thus, ablation may be produced one by one on the both sides of the 1st and the 2nd detached 
core, and the secondary imprint object 200 may be made to imprint the thin film device layer 140 in this 
invention. 
[0211] 

[Example] Next, the concrete example of this invention is explained. 

[0212] (Example 1) The quartz substrate (softening temperature : 1630 degrees C, a strain point : 1070 
degrees C, permeability of an excimer laser : almost 100%) with a 50mm[ 50mm by ] x thickness of 
1.1mm was prepared, and the amorphous silicon (a-Si) film was formed in one side of this quartz 
substrate by low voltage CVD (Si2 H6 gas, 425 degrees C) as the 1st detached core (laser beam 
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absorption layer). The thickness of the 1st detached core was lOOnm. 

[0213] Next, it is Si02 as an interlayer on the 1st detached core. The film was formed by efficient 
consumer response-CVD (SiH4+02 gas, 100 degrees C). An interlayer's thickness was 200nm. 
[0214] Next, the amorphous silicon film of 50nm of thickness was formed by low voltage CVD (Si2 H6 
gas, 425 degrees C) as a transferred layer on the interlayer, a laser beam (wavelength of 308nm) is 
irradiated, this amorphous silicon film was crystallized, and it considered as the polysilicon contest film. 
Then, to this polysilicon contest film, predetermined patterning was performed and the field used as the 
source drain channel of TFT was formed, then, the elevated temperature more than 1000 degreeC — a 
polysilicon contest film front face oxidizing thermally - gate insulator layer Si02 after forming, form 
a gate electrode (structure where laminating formation of the refractory metals, such as Mo, was carried 
out at contest polysilicon), on a gate insulator layer, and it carries out an ion implantation, using a gate 
electrode as a mask - self - being conformable (selfer line) — the source drain field was formed and 
TFT was formed Then, the electrode connected to a source drain field and wiring, and the wiring which 
leads to a gate electrode are formed if needed. Although aluminum is used for these electrodes and 
wiring, it is not limited to this. Moreover, when worrying about melting of aluminum by the laser 
radiation of a back process, you may use the metal (what is not fused by the laser radiation of a back 
process) of a high-melting point rather than aluminum. 

[0215] Next, thermo fusion nature adhesives (tradename : proof wax) were applied on the 
aforementioned TFT, and the transparent large-sized glass substrate (a soda glass, softening 
temperature: 740 degree C, strain-point:51 1 degree C) with a 3 00mm [ 200mm by J x thickness of 1.1mm 
was joined as a primary imprint object. 

[0216] Next, the Xe-C] excimer laser (wavelength : 308nm) was irradiated from the quartz substrate 
side, and the 1st detached core was made to produce exfoliation (exfoliation in a layer, and interfacial 
peeling). The energy density of the irradiated Xe-Cl excimer laser was 250 mJ/cm2, and irradiation time 
was 20ns. in addition, a unit field (for example, 8mmx8mm) predetermined when irradiation of an 
excimer laser has spot beam irradiation and line beam irradiation and it is spot beam irradiation — spot 
irradiation — carrying out - this spot irradiation - a unit field it irradiates with staggering about 
[ every ] 1/10 Moreover, in line beam irradiation, similarly, the predetermined unit field (for example, 
378mmx0.1mm and 378mmx0.3mm (field where, as for these, 90% or more of energy is acquired)) is 
irradiated with staggering about [ every ] 1/10. Thereby, each point of the 1st detached core receives at 
least ten irradiation. This laser radiation is carried out to the whole quartz substrate surface, shifting an 
irradiation field. 

[0217] Then, a quartz substrate and glass-substrate primary (imprint object) were torn off in the 1st 
detached core, and the TFT and the interlayer who were formed on the quartz substrate were primarily 
imprinted to the glass-substrate side which is a primary imprint object. 

[0218] Then, etching, washing, or those combination removed the 1st detached core adhering to the 
front face of the interlayer by the side of a glass substrate. Moreover, processing with the same said of a 
quartz substrate was performed, and the reuse was presented. 

[0219] Furthermore, after applying ultraviolet-rays hardening type adhesives to the undersurface of the 
interlayer who exposed (thickness : 100 micrometers) and joining a transparent large-sized glass 
substrate (a soda glass, softening temperature: 740 degree C, strain-point: 51 1 degree C) with a 300mm 
[ 200mm by ] x thickness of 1 . 1mm to it as a secondary imprint object further at the paint film, 
ultraviolet rays were irradiated from the glass-substrate side, adhesives were stiffened, and adhesion 
fixation of these was carried out. 

[0220] Then, the thermofusion of the thermo fusion nature adhesives was carried out, and the glass 
substrate which is a primary imprint object was removed. This imprinted TFT and the interlayer 
secondarily to the glass-substrate side which is a secondary imprint object. In addition, a primary 
imprint object is also reusable with washing. 

[0221] Here, if the glass substrate used as a primary imprint object is a bigger substrate than a quartz 
substrate, the primary imprint to a glass substrate from a quartz substrate like this example can be 
repeatedly carried out to a superficially different field, and much TFT can be formed on a glass substrate 
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from the number of the TFT which can be formed in a quartz substrate. Furthermore, on a glass 
substrate, a laminating can be carried out repeatedly and more TFT can be formed similarly. Or the glass 
substrate used as a secondary imprint object can be used as a large-sized substrate rather than a primary 
imprint object and a quartz substrate, a secondary imprint can be repeated and carried out, and much 
TFT can also be formed from the number of the TFT which can be formed in a quartz substrate. 
[0222] (Example 2) the 1st detached core ~ H (hydrogen) - 20at(s)% - TFT was imprinted like the 
example 1 except having considered as the amorphous silicon film to contain 
[0223] In addition, adjustment of the amount of H in an amorphous silicon film was performed by 
setting up suitably the conditions at the time of membrane formation by low voltage CVD. 
[0224] (Example 3) TFT was imprinted like the example 1 except having made the 1 st detached core 
into the ceramic thin film (composition-bTi03, thickness :200nm) formed with the sol-gel method with 
the spin coat. 

[0225] (Example 4) TFT was imprinted like the example 1 except having made the 1st detached core 
into the ceramic thin film (composition : BaTi03, thickness : 400nm) formed by sputtering. 
[0226] (Example 5) TFT was imprinted like the example 1 except having made the 1st detached core 
into the ceramic thin film (composition :P b (Zr, Ti)03 (PZT) and thickness:50nm) formed by the laser- 
ablation method. 

[0227] (Example 6) TFT was imprinted like the example 1 except having used the 1st detached core as 
the polyimide film (thickness : 200nm) formed with the spin coat. 

[0228] (Example 7) TFT was imprinted like the example 1 except having used the 1st detached core as 
the polyphenylene sulfide film (thickness : 200nm) formed with the spin coat. 

[0229] (Example 8) TFT was imprinted like the example 1 except having used the 1st detached core as 
aluminum layer (thickness : 300nm) formed by sputtering. 

[0230] (Example 9) As an irradiation light, TFT was imprinted like the example 2 except having used 
the Kr-F excimer laser (wavelength : 248nm). In addition, the energy density of the irradiated laser was 
250 mJ/cm2, and irradiation time was 20ns. 

[0231] (Example 10) As an irradiation light, TFT was imprinted like the example 2 except having used 
Nd-YAIG laser (wavelength : 1068nm). In addition, the energy density of the irradiated laser was 400 
mJ/cm2, and irradiation time was 20ns. 

[0232] (Example 1 1) TFT was imprinted like the example 1 except having considered as the TFT of the 
polysilicon contest film (80nm of thickness) by elevated-temperature process 1000 degree C as a 
transferred layer. 

[0233] (Example 12) As an imprint object, TFT was imprinted like the example 1 except having used 

the transparent substrate made from a polycarbonate (glass transition point : 130 degrees C). 

[0234] (Example 13) As an imprint object, TFT was imprinted like the example 2 except having used 

the transparent substrate made of an AS resin (glass transition point : 70-90 degrees C). 

[0235] (Example 14) As an imprint object, TFT was imprinted like the example 3 except having used 

the transparent substrate made from a polymethylmethacrylate (glass transition point : 70-90 degrees C). 

[0236] (Example 15) As an imprint object, TFT was imprinted like the example 5 except having used 
the transparent substrate made from a polyethylene terephthatate (glass transition point : 67 degrees C). 
[0237] (Example 16) As an imprint object, TFT was imprinted like the example 6 except having used 
the transparent substrate made from a high density polyethylene (glass transition point : 77-90 degrees 
C). 

(Example 17) As an imprint object, TFT was imprinted like the example 9 except having used the 

transparent substrate made from a polyamide (glass transition point : 145 degrees C). 

[0238] (Example 18) As an imprint object, TFT was imprinted like the example 10 except having used 

the transparent substrate made of an epoxy resin (glass transition point : 120 degrees C). 

[0239] (Example 19) As an imprint object, TFT was imprinted like the example 1 1 except having used 

the transparent substrate made from a polymethylmethacrylate (glass transition point : 70-90 degrees C). 
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[0240] About examples 1-19, when the state of the imprinted TFT was guessed the ** view under the 
naked eye and the microscope, respectively, all had neither a defect nor nonuniformity and the imprint 
was made uniformly. 

[0241] It becomes possible to imprint a thin film device (transferred layer) secondarily to various 
imprint objects, maintaining the built-up sequence which was described above and which was formed in 
the substrate like, when using the imprint technology of this invention, or [ for example, / that a thin film 
cannot be formed directly ] — or it can be formed by imprint also to what consisted of material 
unsuitable for forming, material with easy fabrication, a cheap material, etc., the large-sized body which 
is hard to move 

[0242] That in which properties, such as thermal resistance and corrosion resistance, are inferior 
compared with various synthetic resin or substrate material like the low glass material of the melting 
point can be used especially for an imprint object, therefore - for example, it can face manufacturing the 
liquid crystal display in which TFT (especially the polysilicon contest TFT) was formed on the 
transparent substrate, and a large-sized and cheap liquid crystal display can be easily manufactured now 
as an imprint object as a substrate using the quartz-glass substrate which is excellent in thermal 
resistance by using a transparent substrate of the material which it is cheap and processing tends to carry 
out like the low glass material of various synthetic resin or the melting point Such an advantage is the 
same also about manufacture of not only a liquid crystal display but other devices. 
[0243] Moreover, although the above advantages are enjoyed, since a transferred layer like a functional 
thin film can be formed to a heat-resistant high substrate like a reliable substrate, especially a quartz- 
glass substrate and patterning can be carried out further, a reliable functional thin film can be formed on 
an imprint object irrespective of the material property of an imprint object 

[0244] Moreover, although such a reliable substrate is expensive, it is also possible to reuse it and, 
therefore, a manufacturing cost is also reduced. 

[0245] Moreover, according to another form of this invention, it is also possible to imprint a firm 
transferred layer from a substrate to an imprint object side only using much more detached core and one 
imprint object, without necessarily using the 1st, the 2nd detached core and primary, and a secondary 
imprint object as mentioned above. In order to give firmness to the transferred layer itself, the insulating 
layer in a thin film device can be thickened, or a reinforcement layer can be formed. 
[0246] * 



[Translation done.] 
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